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Introduction 


Theresa L. Crenshaw 


Sexual Pharmacology: Drugs That Affect Sexual Function is a comprehensive ref- 
erence source on the sexual side effects of drugs, both positive and negative. Hun- 
dreds of commonly prescribed medications cause sexual problems; a smaller but 
growing group of drugs has the potential to improve sexual dysfunction. 

Most physicians receive little or no training in human sexuality and even less in- 
formation on the sexual side effects of drugs. When I was in medical school in the 
1960s, the only information I was given about sex was delivered with a snicker: 
“Dyspareunia is better than apareunia.” That is, painful intercourse is better than 
no intercourse —or, painful intercourse for the woman is better than no intercourse 
at all for the man! 

Today the one-liner is, “Medications can cause sexual problems.” End of subject. 
While even this minimal acknowledgment is a measurable improvement, the topic 
demands deeper exploration. Sexual Pharmacology addresses this void by serving 
as a resource for those who did not receive adequate training in human sexuality in 
medical or graduate school. It is also an essential reference for nonphysicians who 
evaluate and treat sexual problems. 

A physician’s treatment plan cannot be effective unless the patient follows in- 
structions. It is well-known that patients frequently sabotage their own health care 
by abandoning certain medications prescribed for them without telling their doc- 
tors. Anything that threatens to interfere with this health strategy must be taken 
seriously and addressed accordingly. One of the greatest treatment obstacles is the 
adverse sexual side effects of commonly prescribed drugs. A physician’s lack of in- 
formation about the sexual side effects of drugs not only jeopardizes a patient’s 
health but can actually be life threatening. Blood pressure medication that is not 
taken may cause a heart attack or a stroke; ulcer medication left on the shelf can 
result in gastrointestinal hemorrhage. This text will enable medical students, physi- 
cians, and others to make more appropriate diagnoses regarding medically and 
chemically induced dysfunction while enabling them to make better decisions re- 
garding the medication they prescribe or recommend. 
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INTRODUCTION 


NEED FOR TEAMWORK 


Sexual problems that result from prescribed drugs can lead to depression, di- 
vorce, and even suicide. It is ultimately the responsibility of the physician or 
therapist to be aware of the sexual consequences of prescription medications and 
to select the least sexually toxic option whenever possible. When a sexually toxic 
medication is unavoidable, the physician must know how to handle the situation 
with patients in an appropriate manner that promotes compliance and under- 
standing. 

Although nonphysicians need to be informed about the types of medications that 
can interfere with psychotherapy and sex therapy, numerous obstacles typically 
have blocked this seemingly simple mandate. First of all, until now a comprehensive 
text and reference has not been available on the subject. Moreover, new drugs are 
continually added to the marketplace. During research and development, drugs are 
not routinely evaluated for their sexual side effects, so neither researchers nor doc- 
tors are aware of the possible consequences before the drugs are made available for 
patient care. To further complicate matters, both patients and physicians often have 
difficulty discussing sexual issues. Even more insidious is the fact that many physi- 
cians are unaware of their own ignorance in this area. However, recognition of 
problems with noncompliance caused by the sexual consequences of drugs is becom- 
ing increasingly widespread in medicine. Armed with specific information about the 
sexual properties of drugs and general information on the mechanisms of action 
most likely to cause sexual problems, physicians can bridge the gap between recog- 
nizing this problem and solving it. Sexual Pharmacology provides the necessary in- 
formation. In addition, since it is not possible to list all medications, and new ones 
are introduced each month, Sexual Pharmacology provides guidelines for evaluat- 
ing the sexual properties of virtually any drug. These guidelines will enable physi- 
cians as well as nonphysicians to determine the probable effect of any particular 
drug or class of drugs on sexual functioning. 

Even professionals who do not prescribe medications — psychologists, marriage 
and family therapists, social workers, pastoral counselors, nurses—need to know 
about sexual pharmacology. Without such information, they may misdiagnose as 
psychological, sexual problems that are actually chemical and easily treatable with 
drug substitution. In such cases even the finest therapy will fail to elicit the desired 
results, frustrating patient and therapist alike. Clearly, professionals who treat sex- 
ual problems cannot arrive at competent differential diagnoses without knowing 
how medications could be affecting their patients. An understanding of the medical 
conditions and medications that can cause sexual problems is extremely helpful in 
making appropriate referrals to physicians and evaluating the adequacy of the con- 
sults. 

For the sake of simplicity, we will use the terms doctor, physician, and thera- 
pist interchangeably; the term patient includes the psychotherapeutic concept of 
client. To make the text readable for all professionals, we have made every effort 
to use generic language that is multidisciplinary. Complex material is presented 
in clear, simple terms without being simplistic (the necessary exceptions being 
the names of drugs and their mechanisms of action, which are unavoidably com- 


plex). Even patients will be able to use Sexual Pharmacology as a reference when 
necessary. 
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THE EVOLUTION OF AN IDEA 


Ironically, this text on drugs began with my efforts to eliminate or at least mini- 
mize drug use. Throughout almost 20 years of clinical practice, prescription drugs 
have been my adversary. Numerous patients who were referred to me for sex ther- 
apy were taking medications for heart disease, depression, or other conditions; 
these drugs made it chemically difficult or impossible for them to function sexual- 
ly. In order to treat them effectively, I had to find alternative medications to con- 
trol their health problems without eliminating their sexual responsiveness. When- 
ever possible, I tried to eliminate medication altogether by utilizing nonchemical 
methods of improving their health, such as diet, exercise, stress management, cogni- 
tive therapy for depression and anxiety. If these strategies were not sufficient, and 
if no satisfactory substitute medication could be found, I attempted to reduce dos- 
ages. 

When I began this process of examining cause-effect relationships between medi- 
cations and symptoms, little information was available on the sexual effects of 
drugs. Anecdotal reports were rare and there were almost no pertinent research 
studies. Even rumors were scarce. In addition, patients were considerably more re- 
luctant to discuss sex than they are today. My treatment strategy involved minimiz- 
ing medication and maximizing other resources by improving diet and fitness, pro- 
moting exercise, eliminating drinking and smoking, and reducing stress. This 
comprehensive approach, when aggressively pursued, facilitated the reduction of 
dosage and in some cases even eliminated the need for medication. 

At first there were few alternative medications from which to choose and most of 
those available had varying degrees of sexual toxicity. Drug substitution was mostly 
accomplished by trial and error. Over the years, better drugs have been developed 
in almost all categories, making drug substitution easier and more successful. While 
the first angle of attack in attempting to reduce or eliminate medication still should 
be to utilize nondrug therapies, drug substitution is often necessary. Psychotherapy 
can be successful with this strategy and most drug-induced sexual problems can be 
corrected or minimized. While there is still some trial and error involved in finding 
the best solution, the information presented in Sexual Pharmacology can make the 
effort much easier. 

In the course of treating thousands of patients with prescription-related sexual 
problems, I have developed profiles of the medications that commonly cause prob- 
lems and those that do not. Combining these findings with anecdotal reports in the 
literature, research studies, and networking among physicians, I accumulated a 
body of data that ultimately led to the writing of this book. Dr. John Feighner 
referred Warren Stern, Ph.D., to me after Dr. Stern expressed an interest in study- 
ing the sexual properties of bupropion. His vision and competence enabled him to 
convince a major pharmaceutical company to fund a properly controlled trial 
of drug treatment of sexual dysfunction. As a result, we had the opportunity to 
perform one of the first large-scale studies intended to investigate a drug for its 

positive sexual activity. Then, in 1983, Dr. James Goldberg, a research psychophar- 
macologist, joined my staff as chief of research at the Crenshaw Clinic in San 
Diego. Our mutual interest in drug-related sexual problems fueled my momentum 
in the collection and development of data in this area, eventually making this text 
possible. 
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OBJECTIVES OF SEXUAL PHARMACOLOGY 


To integrate medical, pharmacological, and psychological arenas. One objective of 
this text is to increase understanding of the complex interaction of psychology, dis- 
ease, and medication. In the past, medicine has taken a somewhat simplistic ap- 
proach to distinguishing between physical and psychological causes. Norman Cous- 
ins expressed it best when he said that “emotions have biological consequences.” 
This statement is especially true in the area of human sexuality. The emotion —sex- 
ual desire —typically results in predictable physical responses of erection and lubri- 
cation. However, certain chemicals (dopamine is one) can induce emotions that 
stimulate sexual desire. Appropriately, the differentiation between medical and 
psychological conditions is becoming increasingly blurred. In fact, the “psychologi- 
cal” is often physiological on a molecular level. 

Throughout the history of medicine, diseases that could not be explained or 
cured were often diagnosed as psychological until medicine advanced to a more so- 
phisticated level. Trichomonas was once considered a psychological disease, and 
publications in the psychiatric literature claimed to cure trichomonal vaginitis 
through psychoanalysis. These theories abruptly disappeared when metronidazole 
(Flagyl) was discovered and the condition could be corrected with a pill. I shudder 
to think of the numerous cases of drug-induced sexual dysfunction that have been 
misdiagnosed as psychological and treated with weeks, months, even years of psy- 
chotherapy, when a simple drug substitution in a timely fashion could have solved 
the problem. 

To acknowledge pharmacological implications of gender differences. Men and 
women are different chemically, biologically, physiologically, anatomically, and 
emotionally. Although this statement may seem obvious, traditionally medicine has 
treated women as modified men, prescribing the same medications typically at the 
same dosages. Most drug research is usually performed on men by men under the 
questionable assumption that men and women are medically alike. 

Physiological, psychological, hormonal, and anatomical differences between 
men and women are most clear and least debatable when it comes to sexual function 
and reproduction. Indeed, other aspects of physiology, psychology, and medicine 
are sex-linked as well, but have not yet received adequate attention or recognition. 
Sexual Pharmacology seeks to identify those aspects of gender that directly or indi- 
rectly interact with particular drugs. 

To inspire further research. It is our hope that, through presenting this material 
and focusing attention on this new field, we will encourage pharmaceutical compa- 
nies, the Federal Drug Administration (FDA), and researchers to assess the sexual 
properties of medication prior to its release for patient use. Until that time, the main 
method of discovering these adverse sexual side effects— prescribing them to the 
general population as an inadvertent sexual experiment — will continue to spawn 
considerable human suffering. 


DRUGS THAT IMPROVE SEX 


In the course of investigating adverse sexual side effects, we became curious about 
the possibility of positive effects. Through an appreciation of sexual pharmacology, 
beginning with the numerous mechanisms by which medicine and chemicals can in- 
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terfere with sexual function, we concluded that chemicals had the potential to affect 
sex in the opposite direction. It is, therefore, no surprise that we are beginning to 
recognize and document a few medications that influence sexual function in a fa- 
vorable way. 

Does this mean we are on the threshold of discovering a true aphrodisiac? No. 
There is no one substance that solves all sexual problems. However, there are nu- 
merous medications currently available that can improve sexual function in one way 
or another. The term aphrodisiac is conventionally used to refer to virtually any 
substance that is believed to improve sex. There is an important distinction to be 
made, however, between substances that resolve sexual dysfunction, thus “normal- 
izing” sex, and those that promote “supersex.” The quest for medications that pro- 
vide otherwise sexually normal people with “superhuman sexual prowess” is quite 
another concept, and is what many people think about when they hear the term 
aphrodisiac. This text will concentrate on the medications that can be used to cor- 
rect sexual problems, thereby helping an individual return to normal sexual func- 
tioning, while acknowledging and identifying medications with the potential to in- 
duce hypersexuality. 


COMPREHENSIVE THERAPY 


A central theme of Sexual Pharmacology is the importance of psychotherapy. Tre- 
mendous benefit can be derived from medications that treat or cure sexual prob- 
lems. They are valuable supplements; nevertheless, it is critical that these substances 
not be misused as substitutes for therapy. If treatment does not also address the 
emotional issues that are present, medication alone could actually aggravate a prob- 
lem rather than resolve it. Chemicals should not be used to depersonalize sex or to 
transform it into a mechanically successful event that disregards the emotional con- 
text of the individual and his or her relationship. Neither should the sexual conse- 
quences of medical conditions and related drug regimens be overlooked or attrib- 
uted to relationship problems. The prevalence of relationship distress can tempt 
both physician and patient to assume sexual symptoms are the consequence of an 
impending divorce or other emotional trauma, without appreciating the influence 
of a sexually toxic drug. Confounding the situation is the subtlety of sex drive disor- 
ders, which are difficult to measure. While low sex drive is the most common symp- 
tom to manifest as an effect of medications, sex drive is also most susceptible to the 
influence of many other stresses. Sorting out the variables can be a challenge. 


ETHICAL CONSIDERATIONS 


The medications available today that can improve various aspects of sexual func- 
tion will become increasingly common and new ones will be discovered. The ethics 
of the use and misuse of these drugs needs to be addressed in view of the unusual 
nature of human sexuality. The potential for abuse of substances that stimulate sex- 
ual desire, correct impotence, and promote orgasm is substantial, particularly con- 
sidering the fact that the appeal of most street drugs can be attributed partially to 
their sexual properties — be they real or imagined. 

Even traditional medicine is not above misusing these drugs. Any tool can be 
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used as a weapon. Most good medications (including penicillin ) were overused until 
their potency and limitations were better understood. Also, all drugs can have dan- 
gerous side effects. Prescription drugs that affect sexual function must be placed in 
proper perspective and in a therapeutic context, which this book proposes to do. 


SEXUAL CHEMISTRY AND ‘‘THE MOLECULES 
OF LOVE” 


Today, the term sexual chemistry means more than the attraction between two peo- 
ple. We are actually beginning to define the molecules and chemical pathways re- 
sponsible for desire, arousal, passion, lust, and sexual responsiveness. There is even 
reason to believe that the emotions, love and limerance, have a chemical basis— 
either as a catalyst or a consequence. A new understanding of the biological basis 
of human connection—what could be called “the molecules of love and lust” —is 
entering the mainstream of medicine and opening doors to exciting new possibili- 
ties. 

Sexual pharmacology is a young, rapidly developing field that has a distinct con- 
tribution to make to other medical disciplines. Scientific interest in human sexuality 
is accelerating. Although it will probably be another decade before sexual function- 
ing becomes a routine category of general medicine, such an inclusion is inevitable. 

Twenty years ago, approximately 80% of sexual problems were considered to 
be psychological in origin. Today, these figures are almost the reverse. We have 
discovered increasing numbers of medical conditions and pharmacological agents 
that can cause or contribute to sexual disorders. As the etiology of sexual problems 
shifts from the psychological arena into the realm of concrete medical practice, phy- 
sicians will be more inclined to acknowledge these conditions as their responsibility. 
If, in addition to defining the problem, it is within their power to solve it, their role 
becomes even more vital. Advances in medicine and chemistry have enabled us to 
cure some sexual problems; the future promises more. 


THE INFLUENCE OF AIDS 


Another force compelling physicians to address sexual issues is the AIDS epidemic. 
Physicians who did not address sex in general—much less homosexuality or anal 
intercourse—have been compelled to take sexual histories and ask questions that 
they would not have considered before. The pressure to ask personal and probing 
questions about sex will eventually help to integrate human sexuality into main- 
stream medicine. The continuing need to face sexual issues will gradually engender 
a sense of comfort and ease that will benefit patients and physicians alike. 

The import of AIDS is also a consideration when exploring topics of sexually 
toxic and sexually effective drugs. Disrupting an otherwise stable relationship with 
sexually toxic drugs is not a desirable side effect of treatment at any time. In this 
age of AIDS, preserving a couple’s sexual function in committed relationships is 
noncontroversial and effective form of AIDS prevention. Unrecognized drug- 
induced sexual dysfunction can inspire affairs and destroy relationships, exposing 
more persons to the dating pool—and thereby increasing the risk of AIDS. Regard- 
ing drugs that facilitate sexual functioning, some might contend that the last thing 
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society needs is drugs that cause more interest in more sex. However, any medica- 
tion that improves sex within a committed relationship is a welcome resource for 
couples today. 


““CONSUMER-DRIVEN’”’ MEDICINE 


The impact of sexual pharmacology will increase each decade. With the “graying” 
of America, before too long the elderly will comprise the majority of a doctor’s 
practice. The shifting emphasis from disease management to wellness, longevity, 
and quality of life will bring sexual concerns into central focus. As people live 
longer, they will expect to retain, with the help of modern medicine, all their facul- 
ties—and they will not relinquish the pleasure of sexual functioning as willingly as 
they have in the past. The mature medical consumer will insist that the physician 
be sensitive and alert to these issues. 


MAXIMIZING SEXUAL PHARMACOLOGY 


There are two main ways to use this book: as a text to be studied and as a quick 
clinical reference source. As a text, Sexual Pharmacology is designed for use in med- 
ical schools, nursing programs, and graduate programs and is specifically intended 
to supplement courses in psychology, physiology, pharmacology, psychiatry, neu- 
rology, cardiology, gastroenterology, urology, and gynecology. Graduate school 
and training programs that would benefit from the information in Sexual Pharma- 
cology include psychology, marriage and family therapy, sex therapy, pastoral 
counseling, social work, and pharmacology. In addition, as a reference Sexual 
Pharmacology is applicable to all areas of clinical medicine involving treatment 
with prescription drugs in which noncompliance is a concern. There is increasing 
awareness among physicians that sexual considerations are a central concern of 
their patients rather than an elective issue in patient management. 

The first three chapters of the book discuss the development of fundamental 
skills: learning to elicit pertinent sexual histories; establishing baseline sexual histo- 
ries efficiently and comfortably; differentiating between medical, pharmacological, 
and psychological factors in sexual dysfunction; and developing strategies for treat- 
ment. These chapters also provide a step-by-step procedure for evaluating the sex- 
ual properties of any drug, whether it is specifically included in this text or not. 

After reviewing these chapters, clinicians can depend heavily on the index to lo- 
cate information about individual drugs as needed. When a drug is not listed, refer 
back to Chapter 1 and follow the guidelines for evaluating the sexual properties of 
unlisted drugs. 

The medical consumer — patients, clients, laypersons —can also use Sexual Phar- 
macology to learn about drugs they are taking, in order to be well informed when 
they address this issue with their physicians or therapists. 
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BASIC PRINCIPLES OF 
SEXUAL PHARMACOLOGY 
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Understanding the Sexual 
Properties of Drugs 


OBJECTIVES 


¢ To provide clinically useful information 
on the sexual side effects of commonly pre- 
scribed drugs 


¢ To identify categories of drugs that affect 
sex through a common mechanism of ac- 
tion 

¢ To provide a method for evaluating drugs 
not specifically included in this book and/ 
or future drugs not yet developed 


Many commonly prescribed drugs can cause 
a wide range of sexual problems. Since sexual 
problems were not taken into consideration dur- 
ing the developmental phases of drug research, 
this aspect of pharmacology was unappreciated 
for many decades. Physicians prescribed medi- 
cations without considering the sexual implica- 
tions or asking about sexual side effects. 

As anecdotal information accumulated and 
insight developed into the sexual disturbances 
caused by medication, physicians developed a 
general understanding that adverse sexual side 
effects could develop. The prevailing view, how- 
ever, was that the benefit of correcting a serious 
medical problem far outweighed the majority 
of side effects, including that of impaired sexual 
functioning. In addition, the absence of better 
pharmacological alternatives made it almost im- 
Possible for physicians to select drugs based on 
the presence or absence of sexual impact. 

During the 1970s, the importance of pharma- 


cological side effects gained increasing atten- 
tion. The original premise that any medication 
offering a cure or symptom relief was automati- 
cally beneficial regardless of the price—in cost 
or in side effects — underwent a major revision. 
The battle against cancer with chemotherapy, 
surgery, and radiation raised questions about 
whether the cure was, in some cases, worse than 
the disease. Emphasis shifted somewhat from 
maximizing the duration of life to preserving 
its quality. 

In the course of these general medical trends, 
new drugs were developed that could target spe- 
cific systems more precisely, thereby affecting 
fewer physiological mechanisms. Once specific 
physiological functions could be pharmacologi- 
cally modulated independently, patients could 
be maintained in relative health rather than sim- 
ply rescued from debilitating disease—a dra- 
matic departure from earlier medical practices. 
The continuing problem, however, remained the 
interference of adverse drug side effects. 

Initially, side effects were tolerated as a nec- 
essary price of preserving health. Eventually, 
with more drugs from which to choose, treat- 
ment also involved minimizing side effects that 
interfered with quality of life: weight changes, 
sedation, depression, fatigue, allergies, cogni- 
tive debilities, emotional dyscontrol, and more 
recently, sexual dysfunction. These common 
complications of prescription medications have 
become medical concerns as well as the focus 
of pharmacological marketing. 

Previously, sexual dysfunction was consid- 
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ered resolved once obvious symptoms (such as 
lack of erection or ejaculation) were eliminated. 
The priority remained, appropriately, the treat- 
ment of disease. Those drugs which were rela- 
tively free of major sexual side effects were 
readily accepted. However, when higher drug 
doses were needed to prevent sickness and debili- 
tating sexual consequences ensued, physicians 
concluded that decreased sexuality was a small 
price to pay for the prevention of disease. Both 
doctor and patient settled for the adage that 
“sex was not particularly relevant if you were 
dead.” 

Most patients, regardless of the intensity of 
their concern, are embarrassed and confused by 
sexual changes brought on by drugs. They are 
often uncomfortable discussing these drug-in- 
duced sexual problems with anyone —their spouses, 
their doctors, even their therapists. As a result, 
most physicians remain unaware of the sexual 
complications of the drugs they prescribe. In- 
deed, physicians are confronted with two dis- 
tinct lacunae in relation to the effects of the 
drugs they prescribe on sexual functioning: the 
first lacuna occurs with their patients (who do 
not tell them) and the second occurs in the lit- 
erature (which is incomplete). Under these cir- 
cumstances, it has been almost impossible for 
physicians to become aware of the sexual prop- 
erties of drugs. 

The material presented in the following chap- 
ters is the product of years of clinical experience, 
anecdotal reports, and an exhaustive search of 
the literature. Not infrequently, the information 
in the literature is contradictory. Studies vary 
tremendously in quality of design and content 
of research. Some researchers investigate sexual 
side effects through the use of questionnaires 
and/or interviews. More typically, the publica- 
tions are based on information spontaneously 
volunteered by patients. Unfortunately, patients 
volunteer very little, if any, information about 
sex when they are not specifically invited to 
do so. 

Information on the sexual side effects of 
drugs is spotty and incomplete. To complicate 
matters, there is no single compilation of the 
research. In fact, data are scattered throughout 
the literature, often in obscure journals, mono- 


graphs, and doctoral dissertations. Surprisin 
little can be found in publications that cea 
cally address sexuality. Instead, relevant pas 
are spread across fields—in journals on pharma 
cology, psychiatry, obstetrics-gynecology, gen, 
eral medicine, cardiology, and various othe, 
specialties. A considerable number of pertinen, 
reports can be found only in the animal litera. 
ture. 


SIDE EFFECTS AND 
SEXUAL FUNCTION 


A prerequisite to understanding the sexual prop- 
erties of drugs is a clear picture of the types of 
sexual problems drugs can induce. Most pub- 
lished information reports only male-related 
problems associated with erection or ejacula- 
tion. The term impotence is commonly misused 
to refer to all types of sexual dysfunction in 
males, whether involving libido, erection, or 
ejaculation. Meanwhile, women’s dysfunctional 
sexual responses become invisible or appear 
nonexistent. Since the word frigidity (happily) 
has been eliminated from medical terminology, 
no comprehensive term has been conceived. For 
example, decrease in lubrication may be noted 
only when it becomes especially severe, and even 
then may be buried in the term dyspareunia 
(painful coitus). The influence of drugs on sex 
drive is even less frequently addressed, because 
it is a subtle symptom, difficult to measure 
objectively, and often dependent on interper- 
sonal dynamics. 

Anorgasmia is almost never described in side 
effect inventories. Apparently, female patients 
are not asked about changes in orgasm, even 
though this symptom is of as much concern 
to women as impotence is to men. Although 
recently rare case studies have reported the ab- 
sence of female orgasm, historically there has 
been no systematic inquiry into the effects 
medications on women’s orgasmic responsive 
ness. Despite the “sexual revolution,” women's 
sexual well-being is still seen as synonymous 
with reproductive health in most medical quat- 
ters. This limitation is even characteristic © 
specialties one would expect to be more sophist!- 
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cated, such as obstetrics-gynecology, urology, 
and psychiatry. Anorgasmia, sex drive disor- 
ders, and even dyspareunia are considered so 
common in women that some doctors treat them 
as normal and routine. 

In spite of all the limitations, inhibitions, 
and inadequate terminology, the literature is 
rich with reports on sexual side effects. Some- 
times references are obscure and hard to find; 
more commonly, they are abundant and dif- 
ficult to interpret. Nonetheless, the evidence, 
when compiled and properly analyzed, paints 
a compelling and surprisingly clear picture of 
the sexual side effects of commonly prescribed 
drugs.* 

The detection of sexual side effects is not 
a mysterious or elusive task. When evaluating 
medications (whether listed in this chapter or 
not), depend heavily on your common sense. 
While sifting through the literature is a chal- 
lenge, much can be accomplished by some sim- 
ple detective work. 

Based on our current understanding of the 
biochemical mechanisms that affect sexual func- 
tion, medications can influence sexual function 
in a variety of ways. There are direct sexual side 
effects, which include chemical mechanisms of 
the drug that influence any or all aspects of 
sexual desire or activity. Drugs can also have 
indirect sexual side effects which result not from 
the chemical property of the drug but from 
some other drug effect such as sedation, changes 
in mood and energy levels, weight loss or gain, 
body image, etc. These indirect effects make a 
person too sleepy, too unhappy, too tired, or 
too confused for sex to be appealing or possible. 


*In gathering the information presented here, we have con- 
sulted various texts and references. Original articles have 
been used as references whenever possible. General texts 
consulted include the Physicians Desk Reference (PDR, 
1991a), the PDR Drug Interactions and Side Effects Index 
(PDR, 1991b), American Medical Association Drug Evalua- 
tions (AMA, 1991), Meyler’s Side Effects of Drugs (Dukes, 
1988), Remington’s Pharmaceutical Sciences (Gennaro, 
1990), Goodman and Gilman's Pharmacological Basis of 
Therapeutics (Gilman, Rall, Nies, & Taylor, 1990). Popular 
drug guides for the layperson include Fifty Plus: The Grae- 
don’s People’s Pharmacy for Older Adults (1985), Grae- 
don’s Best Medicine (Graedon & Graedon, 1991), and What 
You Need to Know About Psychiatric Drugs (Yudofsky, 
Hales, & Ferguson, 1991). 


As mentioned, the sexual effects drugs have 
on women may be the same or different from 
those they have on men. 

Some medications that are best known for 
their adverse sexual side effects may, under 
some circumstances or at certain dosages, have 
positive sexual effects. In fact, paradoxical side 
effects of this nature are not uncommon. The 
most typical example of a paradoxical side effect 
is a drug that has one effect at a low dose and 
the exact opposite effect at a higher dose. Some 
drugs have adverse sexual side effects in some 
patients regardless of dose and positive effects 
in others at the same dosages. 


Direct Side Effects 


The most common sexually related consequence 
of medication is diminished desire, which ap- 
plies fairly equally to both sexes. However, this 
symptom is seldom reported. Decrease in sex 
drive is often attributed to other causes, such 
as relationship discord, fatigue, job stress, and 
so forth. With so many feasible explanations, 
patients frequently do not associate the reduced 
drive with medication. For this reason, patients 
do not mention their symptoms to physicians, 
and physicians rarely ask. Because alterations 
in sex drive are less obvious than impairment 
of erection or ejaculation difficulties, changes 
are more readily missed by patients and physi- 
cians alike. 

The next most frequent sexual side effect of 
prescription drugs is erectile difficulties, fol- 
lowed by orgasmic difficulties in both males 
and females. The most common orgasmic dys- 
function for women is delayed orgasm. Most 
women find this delay particularly distressing, 
because even without adverse drug effects many 
women already feel under pressure to respond 
more quickly in order to keep pace with their 
partners. Additional delay is undesirable. Symp- 
toms of gynecomastia, lactation, priapism, dys- 
pareunia, and hypogonadism are less frequent 
but nonetheless disturbing when they occur. 

Certain drugs can induce states of psychoses, 
which may initially manifest as hypersexuality. 
It is therefore particularly important to be vigi- 


lant for early signs of hypersexuality, regardless 
of the cause. The implications can be serious 
(as in psychosis) or readily correctable (as in a 
drug effect). 

Symptoms of impending psychosis/hypersex- 
uality may include: 


unusually vivid dreaming or nightmares; 
e hallucinations and daydreaming; 


paranoid thoughts; 

e driven, unusual repetitive behavior; 

© excessive, unrealistic demands on the part- 
ner; 

e frequent irritability or arguments; 

e fascination and overindulgence in multiple 
“miracle cure” schemes; 

e extreme withdrawal or obsessive intimacy; 

e relentless overactivity. 


Tables 1.1 and 1.2 list the direct sexual side 
effects that can be pharmacologically related. 
In order of frequency of side effects, these side 
effects include: 

Sex drive disorders. Sex drive can be in- 
creased (hypersexuality) or decreased (inhibited) 
by certain chemicals. Hyposexuality refers to a 
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lower than normal baseline interest. Inhibiteg 
sexual desire refers to a decrease from a higher 
baseline. Sexual aversion represents an avoid. 
ance of sexual activity. Symptoms can be milq 
and subtle, or frankly phobic. Sexual panic/ 
phobia appears to be a distinct disorder involy. 
ing avoidance of sex or intense symptoms of fear 
and nervousness before and/or during sexual 
activity. Obsessive-compulsive tendencies may 
manifest as either restriction of sex to a rigid 
routine or peculiar thoughts or behaviors con- 
nected to sexual stimulation and activity, often 
including excessive masturbation or need for 
excessive cleanliness. 

Erection disorders. In the literature, penile 
erection often has been treated simplistically 
as an all-or-none phenomenon, but there are 
actually degrees of dysfunction that should be 
appreciated. Difficulty in achieving or maintain- 
ing an erection can be most distressing. The 
man who used to become erect as a result of a 
sexual thought or touch who now finds he is 
unable to develop an erection without vigorous 
manual stimulation has experienced a marked 
change in his sexual functioning. The inability to 
maintain an erection during intercourse usually 
results in distressing interruptions. The inability 
to achieve a full erection may not prevent inter- 


Table 1.1 Direct Sexual Side Effects Related to Drugs and Medications: Female 


Alterations in Desire 
Hyposexuality 
Inhibition of desire 
Aversion 
Hypersexuality 
Panic/phobia 
Obsessive-compulsive 

Lubrication Disorders 

Orgasmic Disorders 
Orgasmic inhibition 
Anorgasmia 
Diminished number of orgasms 
Altered perception 
Anesthetic orgasm 
Spontaneous orgasm 


Dyspareunia 
Pain during intercourse 
Pain after intercourse 
Painful orgasm 

Menstrual Disorders 
Dysmenorrhea 
Menorrhagia 
Amenorrhea 

Clitoral Hypertrophy 

Infertility 
Decreased frequency of ovulation 
Decreased quality of egg 
Hypofertility 

Breast Disorders 
Galactorrhea 
Gynecomastia 
Pain/tenderness 

Paraphilia 
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Table 1.2 Direct Sexual Side Effects Related to Drugs and Medications: Male 


Alterations in Desire 
Hyposexuality 
Inhibition of desire 
Aversion 
Hypersexuality 
Panic/phobia 
Obsessive-compulsive 
Erection Abnormalities 
Inability/difficulty obtaining erection 
Inability/difficulty maintaining erection 
Decreased firmness of erection 
Ejaculation through flaccid or 
semi-erect penis 
Painful erection 
Peyronie’s disease 
Priapism 
Decreased or absent nocturnal/morning erections 
Infertility 
Decreased or malformed spermatogenesis 
Decreased sperm motility 
Hypogonadism 
Testicular atrophy 


Orgasm/Ejaculation Disorders 
Ejaculatory incompetence (inability) 
Ejaculatory inhibition (delay) 
Ejaculation without orgasm 
Orgasm without ejaculation 
Retrograde ejaculation 
Decreased ejaculatory volume 
Anesthetic ejaculation 
Spontaneous orgasm 
Painful ejaculation 
Premature ejaculation 

Dyspareunia 
Pain during intercourse 
Pain after intercourse 
Painful ejaculation 

Breasts 
Galactorrhea 
Gynecomastia 
Breast pain/tenderness 

Paraphilia 


course, but it will be worrisome to both part- 
ners. Partial erections that are insufficient for 
intercourse indicate some function but make 
penetration impossible. Many men are able to 
be orgasmic and ejaculate through a flaccid or 
semi-flaccid penis; thus orgasmic function can 
remain intact even when erections are dimin- 
ished or absent. Not uncommonly these various 
alterations are due to the side effects of prescrip- 
tion drugs. 

Lubrication disorders. The most common ef- 
fect of medication on lubrication is to decrease 
it. This symptom can be easily corrected with 
a suitable artificial lubricant. However, it is 
remarkable to note how rarely women address 
the problem. Instead, they suffer discomfort, 
which results in local irritation, often severe 
enough to cause chronic infections and/or dys- 
pareunia. 

An increase in lubrication is usually perceived 
as sexually advantageous, but in some cases it 
Causes lack of friction for the male, who may 
lose his erection due to lack of sensation. Herbs 
used as aphrodisiacs by some African women 


make the vagina hot and dry to better stimulate 
their male partner. 

Alteration of odor caused by changes in vaginal 
PH or flora due to antibiotics and other medica- 
tions can influence sexual receptivity, comfort, 
and practices. 

Orgasm/ejaculation disorders. Conventional 
thinking does not distinguish between male ejac- 
ulation and orgasm, yet they occur via separate, 
albeit related, mechanisms. Complicating mat- 
ters is the fact that many of these dysfunctions 
can be situational, meaning that the man who 
cannot ejaculate or sustain an erection during 
intercourse may be able to get a fine erection 
with masturbation or be able to have an orgasm 
with masturbation, oral sex, or manual manipu- 
lation by partner but not with intercourse or 
vice versa. 

Ejaculation disorders include premature ejac- 
ulation, which is often subjectively defined; in- 
hibited ejaculation, which involves difficulty in 
ejaculating when psychologically ready or moti- 
vated and in some cases leads to total inability 
to ejaculate (ejaculatory incompetence). Retro- 
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rograde ejaculation involves a rerouting of the 
ejaculate during orgasm. Instead of traveling 
out the urethra, the ejaculate travels the oppo- 
site direction into the bladder. At orgasm, there 
is no evidence of ejaculation, although it has 
occurred. The first time a man urinates after 
sex, however, the urine is cloudy due to the 
ejaculate. Retrograde ejaculation usually occurs 
as a result of a damaged internal bladder sphinc- 
ter (i.e., due to prostate surgery) or as a con- 
sequence of some medications that relax the 
muscles of that sphincter. Other ejaculation dis- 
orders include painful ejaculation, ejaculation 
without orgasm, orgasm without ejaculation 
(“dry” orgasm), anesthetic ejaculation, decreased 
volume of ejaculate, and spontaneous orgasm. 
A man may be orgasmic without ejaculating 
and in some cases ejaculate without orgasm 
(emission alone). If ejaculation occurs without 
the sensation of orgasm, or with significantly 
decreased intensity of feeling, it is called anes- 
thetic orgasm. Spontaneous orgasms are typi- 
cally unexpected and unrelated to traditional 
sexual stimulation. They may occur for no ap- 
parent reason or be associated with an unusual 
event, such as yawning or walking. 

Peyronie’s disease. A condition resulting in 
the development of curvature of the penis, which, 
when severe, can cause pain with erection and/ 
or penetration. It is also referred to as “penile 
fibromatosis,” and results from the formation 
of plaques or strands of dense fibrous tissue 
surrounding the corpus cavernosum. It can be 
localized or diffused and is usually of adult 
onset. In most cases, the underling cause is not 
known. Frequent penile injections can cause or 
aggravate the condition. 

Priapism. An involuntary erection lasting for 
hours or sometimes days, and often associated 
with pain. Priapism can lead to irreversible im- 
potence if not treated promptly. 

Orgasmic disorders. Orgasmic disorders in 
women can be universal or situational and in- 
clude delayed, inhibited, or retarded orgasm (all 
synonymous), anorgasmia, anesthetic orgasm, 
spontaneous orgasm, and diminished number 
of orgasms. Anesthetic orgasms in women refer 
only to significant decrease in intensity. If or- 
gasmic sensation is completely absent, orgasm 

is difficult, usually impossible, to identify. A 


more precise term to identify the Phenomenon 
is “altered perception.” 

Altered perceptions of orgasm and arousal 
Medications can intensify or diminish the per. 
ception and experience of sexual desire and Te. 
sponsiveness. If the effects are subtle, there May 
be little impact on the relationship unless the 
individual or couple was already marginally dys- 
functional. Sometimes the effects can be quite 
pronounced. Unfortunately, however, patients 
rarely suspect medication as the cause. 

Dyspareunia. This is a term originally used 
to describe female disorders, but is currently 
also used when males experience this category 
of symptoms (pain during intercourse with erec- 
tion and penetration, pain with orgasm, and 
pain after orgasm). 

Gynecomastia. If it occurs in a woman, this 
symptom usually goes largely unnoticed because 
it is masked by the size of a woman’s breasts. 
Gynecomastia in the man is quite obvious and 
often associated with tenderness. Both women 
and men can experience tenderness or pain. 

Lactation (galactorrhea). This symptom can 
occur in both sexes, but it is more frequent in 
women. 

Breast tenderness. Certain medications can 
cause noticeable tenderness in the breast for 
both sexes. In the majority of cases this symp- 
tom is not a major concern, but on occasion 
it can severely inhibit sexual activity. Breasts 
become so tender that the touching, sucking, OF 
pressing of foreplay and intercourse become 
uncomfortable or impossible. Although hyper 
sensitivity is the more common problem, hyp 
sensitivity can also cause significant distress. 

Menstrual disorders. Any disruption of the 
menstrual cycle has the potential to interfere 
with sexual appetite, function, and frequency: 
Menstrual disorders include dysmenorrhea (pal 
ful menstruation), menorrhagia (excessively PIO” 
longed or profuse bleeding), and amenorrhea 
(the absence of menstruation). In addition, 
regular and unpredictable bleeding, occurring 
in women of all ages but especially bothersome 
during the transition to menopause, can be pat 
ticularly disruptive to sexual activity for couples 
who consider sex during menstruation unaccep 
able. 

Clitoral hypertrophy. Hypertrophy refers « 
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a general enlargement of a part or an organ 
not caused by tumor formation. In response to 
certain medications, the clitoris may increase in 
size, with or without an increase in sensitivity. 
Paraphilias (male and female). The diction- 
ary definition of paraphilia is “sexual devia- 
tion.” The term refers to a variety of aberrant 
sexual behaviors, e.g., necrophilia (sexual at- 
traction to cadavers), pedophilia (sexual attrac- 
tion to children), and numerous other sexual 
behaviors most societies consider abnormal. In 
general, paraphilias are considerably more com- 
mon among men than women. 
Infertility/sterility. These conditions com- 
prise another area that typically has been viewed 
inappropriately in terms of extremes —the com- 
plete absence of viable sperm or the absence of 
ovulation versus the presence of normal repro- 
ductive facilities. In fact, more commonly at 
issue is the “gray zone” of decreased sperm 
motility, decreased frequency of ovulation, de- 
creased quality of egg and sperm. 
Hypogonadism. A variety of causes can in- 
duce this symptom in males, which results in 
subnormal gonadal function usually indicated 
by subnormal testosterone levels (less than 300 
ng/dl) and/or impaired sperm production. In 
adult males, the most typical cause is testicular 
atrophy, which can be induced by various med- 
ications; in the developing male, arrested de- 
velopment (inadequate hypothalamic-pituitary 
function) can produce hypogonadism. Various 
substances (e.g., prolactin) and neurotransmit- 
ters (e.g., opioids) can block androgenic recep- 
tors necessary for testosterone production. 
When hypogonadism is due to lack of appro- 
priate gonadotropin secretion from the brain, 
it is called “hypogonadotropic hypogonadism.” 
Hypofertility. Hypofertility is a new term 
intended to designate the relatively fertile indi- 
vidual whose baseline potency has been compro- 
mised to some degree. 


Indirect Side Effects 


It is important for physicians to be aware of 
the fact that medications which cause general 
physical and/or psychological side effects, mak- 
ing an individual feel ill or unwell, will also 


diminish sexual interest and responsiveness. Con- 
versely, when a painful chronic condition is 
relieved (such as low back pain or migraine 
headache), sexual interest may revive as a result 
of the absence of pain, as long as the medication 
does not cause undue somnolence or absence of 
sensation. Similarly, medication that increases 
mobility (through pain relief or anti-inflam- 
matory effects), such as the effective treatment 
of arthritis, can cause a major improvement in 
sexual participation. Decreased sensation, which 
may be a consequence of decreasing pain with 
medication, may allow sexual function but di- 
minish sensation and enjoyment. 

Common drug side effects that are not specif- 
ically sexual but can nonetheless affect sexual 
relations indirectly are listed in Table 1.3. 

A “common sense” approach is required in 
order to appreciate the significance of these 
indirect sexual side effects to sexual well-being. 
It is important to recognize that indirect side 
effects can be as sexually disabling as direct 
ones. 

Body image. An increase or decrease in weight 
can affect body image and self-esteem in a favor- 
able or unfavorable fashion, resulting in an 
increase or decrease in sexual initiative and re- 
ceptivity. Someone who gains or loses excessive 
weight may not wish to be seen nude and will 
be reluctant to participate in sex for fear of 
exposing real or perceived defects. 

Halitosis and altered taste. Many medica- 
tions (particularly the anticholinergics) cause 
bad breath by drying out the mouth. According 
to dental reports, anticholinergics can predis- 
pose individuals to caries and gingivitis, which 
are additional causes of halitosis. Although un- 
derstandably overlooked as a sexual side effect, 
drug-induced halitosis can have an impact on 
sexual behavior. Taste may also be altered by 
many drugs. Kissing and hugging are often the 
first overture of sexual intimacy. If that simple 
bridge is broken, sexual opportunity may vanish 
altogether. 

Comfort. Any drug side effect that makes 
an individual physically uncomfortable, such as 
nausea, bloatedness, or dizziness, can encroach 
on a sense of well-being sufficiently to interfere 
with the enjoyment of sex. 

Endocrinological side effects. Endocrinolog- 


10 


SEXUAL PHARMACOLOGY 


Table 1.3 Indirect Sexual Side Effects Related to Drugs and Medications 


Side Effects Influencing Body Image 
Edema 
Halitosis 
Weight loss/gain 
Side Effects Influencing 
Physical Levels of Comfort 
Constipation 
Dryness (skin, mouth, mucous membranes) 
Edema 
Hypothermia 
Indigestion 
Nausea 
Pain 
Rash 
Urinary problems (retention, incontinence, 
nocturia, cystitis) 
Neurological Side Effects 
Analgesia 
Cognitive deficits 
Dizziness 
Fatigue 
Headaches 
Movement disorder 
Neuropathy 
Pain 
Paresthesia 
Perceptual disortions and/or deficits 
Sedation 
Sleep disturbances 
Sensory loss 
Tremors 
Weakness 


Endocrinological Side Effects 
Alterations in insulin metabolism, thyroid 
function, etc. 
Side Effects Influencing Mental States and 
Perception of Pleasure 
Aggression 
Anhedonia 
Anxiety 
Depression 
Detachment 
Irritability 
Mania 
Nervousness 
Psychoses 
Side Effects Influencing Stamina/Movement 
Angina 
Exercise intolerance 
Shortness of breath 
Vascular Side Effects 
Arrhythmias 
Claudication 
Headaches 
Vasoconstriction 
Vasodilation 


ical influences on sexual function can be exten- 
sive. Whether a patient has disorders associated 
with diabetes, thyroid function, growth hormone, 
or more direct sexual endocrinopathies such as 
abnormal testosterone or estrogen levels, the 
influence of major hormone systems on sex 
must be factored into the equation. 

Mood and mental states. Depression typically 
diminishes sexual interest. Manic states have 
been associated with hypersexuality or personal- 
ity changes which are disturbing to one’s part- 
ner. Anxiety can lead to sexual avoidance or 
compulsive sexual activity (e.g., repetitive mas- 
turbation prior to a major exam or other stress- 
ful situations). Premature ejaculation in men 
and retarded orgasm in women are often caused 
by or aggravated by anxiety. Aggressive behav- 
ior can disturb or promote sex, depending on the 
situation and circumstances. Also, aggressive 
behavior in one sexual partner can be perceived 


as offensive by the other. Some pharmaceuticals 
can diminish the perception of pleasure or the 
ability to appreciate pleasurable physical and/ 
or emotional sensations, in which case sexual 
responsiveness becomes incidental. If the pa 
tient is experiencing an active psychotic episode, 
normal sexual expression cannot be anticipate 

until psychotic symptoms come under therapee- 
tic control. 

Neurological side effects. Medications that 
have a sedating effect usually affect sexu 
drive. The need for sleep impairs concentration 
and preempts the desire for sex under most 
circumstances. Medication can also impalt a 
tor coordination. The sexual response involve 
physical exertion and strategic maneuverin’ 
both of which require coordinated movemen: 
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Any deficits in these physical requ! 
make intercourse awkward, uncomforta 
ficult, or even impossible. Sex also inv 
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delicate interplay of visual, oral, olfactory, and 
tactile cues. Perception of these factors is vital 
to satisfying sex. Mental and psychological side 
effects of medications that diminish perceptual 
acuity have the potential to affect sexual func- 
tion, sometimes dramatically. Finally, cognitive 
abilities play a role, facilitating communication, 
novelty, and concentration, all of which contrib- 
ute to sexual satisfaction. When any of these 
factors is compromised, sex suffers. 

Stamina. Medications that diminish energy 
and/or stamina affect sex accordingly. 

Vascular side effects. Clearly, any medica- 
tion (or disease) that affects the blood supply to 
the genitals will influence erection, lubrication, 
and perhaps responsiveness. 


GUIDELINES FOR IDENTIFYING 
PHARMACOLOGICAL PROPERTIES 
THAT AFFECT FUNCTION 


One of the most important objectives of Sexual 
Pharmacology is to teach the reader a system for 
understanding the sexual properties of drugs: 
learning how to analyze any drug for its sexual 
properties by applying existing knowledge to- 
gether with common sense in a logical sequence 
of steps that leads to appropriate conclusions. 
This text was not intended to describe the sexual 
properties of each and every drug. There are 
too many drugs available, both nationally and 
internationally, for complete coverage to be 
practical. Most drugs have not been specifically 
studied for their sexual side effects; therefore, 
little relevant information is available. Often 
drug labeling (description in the PDR or pack- 
age insert) is not changed after the drug’s ap- 
proval for clinical use, despite clear-cut side ef- 
fects noted in clinical practice or further research 
(Woosley & Flockhart, 1994). 

In the chapters that follow, many drugs are 
described in detail to serve as examples of the 
process. These summaries are meant as helpful 
references for the most commonly used drugs 
known to possess adverse sexual properties. 
They could also serve as a model for needed 
Subsequent research on other widely used drugs. 

The following steps should be used to evalu- 


ate the sexual properties of any drug not specifi- 
cally described in Sexual Pharmacology: 


© Step I Find the drug in the Physicians Desk 
Reference (PDR). All drugs available in 
the United States are listed in this book. 
Similar references exist for each country 
around the world. 


© Step 2 Scan the list of adverse reactions for 
indirect sexual side effects — those symptoms 
that make a patient feel unwell, depress 
the central nervous system, stimulate mood 
disorders, or any other conditions listed in 
Table 1.3. 


© Step 3 Look for any specific sexual side 
effects noted, but bear in mind that if none 
are noted, it is not safe to assume that 
therefore none exist. Look for a table or 
other indication of how often a sexual or 
mood side effect occurs, since a sexual 
effect such as impotence may be listed but 
occurs so rarely as to be irrelevant. 


¢ Step 4 To further evaluate direct sexual 
side effects, review the mechanisms of ac- 
tion listed for the drug in the PDR and 
compare them to mechanisms of action 
listed in Tables 4.1 and 4.2 in Chapter 4. 
If the drug in question has any of these 
mechanisms of action, it could influence 
sexual responsiveness. 


e Step 5 Refer to the explanation of mecha- 
nisms of action in Chapter 3 to determine 
whether the drug in question has positive 
or negative effects on sex and which sexual 
function(s) is likely to be affected. Be sure 
to note if there are any gender-related dif- 
ferences. 


¢ Step 6 Look for the class of drug in Sexual 
Pharmacology that the drug in question 
resembles. For example, if the drug is a 
new beta-blocker, approved subsequent to 
the publication of this book, turn to beta- 
blockers and review the material on this 
class of drug. While some details may vary, 
the categorical attributes will provide a 
general sense of the sexual properties prob- 
ably associated with this drug. If there is 
no matching class of drug, depend instead 
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on the mechanisms of action listed; also 
try to find the most similar drug and seek 
a probable analogical relation. 


If you are simply looking for information 
about a drug that interests you, the next steps 
are not relevant. However, if you are pursuing 
this information to help a patient (or yourself) 
who is experiencing sexual dysfunction, proceed 
to the following steps: 


© Step 7 Review pertinent sections of Chap- 
ter 2 and follow the differential diagnosis 
protocol in order to determine, to the best 
extent possible, whether your patient is 
experiencing sexual side effects caused or 
aggravated by medication. Simply deter- 
mining the potential of the drug in question 
to cause sexual problems by following 
steps one through six is not sufficient. Keep 
in mind that even the most sexually toxic 
drugs do not cause sexual problems for all 
patients. 


e Step 8 Consider performing nocturnal pe- 
nile tumescence monitoring, Doppler stud- 
ies, and laboratory tests to distinguish 
between physiological and psychological 
aspects of the sexual dysfunction. 


© Step 9 If the patient does not have adequate 
recollection of time sequences and medi- 
cation dosages, speak with his or her sexual 
partner when possible. The spouse may have 
better recollection of when the problem 
developed in relation to initiating medica- 
tion as well as insight into medical condi- 
tions or other events of potential signifi- 
cance. 


e Step 10 Ask patients for their opinions of 
the cause of the sexual problem. Often, 
patients are surprisingly “on target,” but 
hesitate to express their conclusions to phy- 
sicians or therapists without being asked. 


© Step 11 If the diagnosis is still not clear, 
it may be necessary to substitute another 
drug to see if the dysfunction resolves. If 
resolution occurs, the drug probably was 
responsible. If the dysfunction does not 
resolve, it does not indicate that the origi- 


nal drug was free from sexual side ef! 
(see Chapter 2 for further informatio 
this subject). 


fects 
N On 


It is important to recognize that just because 
a drug is listed in an adverse category does not 
mean that it causes sexual problems in al] Cases, 
Indeed, there are no known cases of a dry 
causing sexual complications 100% of the time— 
although few medications are completely “inno. 
cent.” Commonly, the adverse sexual side ef. 
fects are dose-related, but not always. Some of 
the drugs mentioned cause sexual problems a 
significant percentage of the time; some recom. 
mended as alternatives may also cause sexual 
problems, but only rarely compared to the oth- 
ers. Some drugs, like analgesics, which usually 
have adverse side effects on sexual function, 
may also have indirect positive effects simply 
as a result of relieving pain. Various other drugs 
used to treat pain, such as opiates, evidently 
decrease sexual sensation, feeling, and vitality; 
however, failure to satisfactorily treat pain can 
cause equal or greater sexual dysfunction and 
reduction of sexual activity. Similarly, some 
diseases (e.g., epilepsy) are correlated with a 
high prevalence of sexual dysfunction regardless 
of drug treatment. Although the drug may inten- 
sify the dysfunction, the untreated disease is sO 
severe that the compromise is necessary. Unnec- 
essary “compromise” also occurs: Several sexu 
ally negative drugs are prescribed excessively 
or inappropriately, particularly for the elderly 
(Willcox, Himmelstein, & Woolhandler, 1994). 

In many instances drugs are positively evalu- 
ated with regard to sexual side effects only be- 
cause they do not cause certain symptoms that 
are assumed to result in sexual dysfunction. 
When fluoxetine (Prozac) was introduced, for 
example, it was believed by many to be a safe 
choice for preserving sexual function because It 
appeared to lack various symptomatic cons 
quences considered to be detrimental to sex 
(weight gain, sedation, and anticholinergic ef 
fects). The PDR also initially noted Prozac 4 
having few sexual side effects. Through exte™™ 
sive clinical experience, however, it has been 
discovered that Prozac may have more Pro 
nounced sexual side effects than many other 
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antidepressants. Antidepressants similar to Pro- 
zac, such as paroxetine (Paxil) or sertraline (Zo- 
loft), may have even more severe sexual side 
effects. Common sense (Prozac derives its thera- 
peutic effects from serotonin, a known sexual 
suppressant) and attention to animal sex re- 
search would have resulted in a firm warning 
of such specifically sexual side effects. 

For some conditions drugs with side effects 
that are sexually negative may nevertheless be pre- 
ferred by patients. Sexual function alone cannot 
be the definitive criterion of a desirable state-of- 
being. Consider Prozac, again, which heightens 
serotonin activity but may directly reduce sexual 
desire and responsiveness. Nonetheless, if it per- 
mits sexual activity through relief of depression, 
anxiety, phobia, or aggression, it has sexually 
redeeming value that outweighs its sexual draw- 
backs. Antianxiety drugs are eagerly sought by 
many patients who would rather be free from 
debilitating panic than engage in sex—at least 
in the short term. A decrease in secretions, alert- 
ness, blood flow, sensation, movement, or in- 
tensity may seem negative in relation to sexual 
expression, but it is positive when compared to 
the overwhelming disability of panic disorder. 


The primary problem must receive priority. Then, 
with successful treatment of the primary prob- 
lem, symptoms that interfere with sexual func- 
tion may become of greater concern, shifting 
the focus of decision-making to whether the 
medication should be discontinued. 


A FINAL NOTE 


In considering medication for patients, quality- 
of-life issues are of paramount importance and 
need to be integrated into health-care delibera- 
tions. Discrimination and common sense must 
be optimally employed in weighing the multiple 
factors at play. An individual taking medication 
that diminishes memory, mental alertness, or 
level of energy is predictably less enthusiastic 
about life in general and activities such as sex 
in particular. Treatment plans that best suit 
patients, while also preserving or even improv- 
ing their sex lives, are possible. In most cases, 
a caring attitude together with knowledge of the 
sexual side effects of drugs will foster healthier, 
happier, more appreciative patients. 
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Differential Diagnosis 
of Sexual Dysfunction 


OBJECTIVES 


e To become aware of the compounding in- 
terplay of disease, drugs, and psychologi- 
cal factors 


© To develop a system for differential diag- 
nosis of sexual dysfunction that incorpo- 
rates medical, pharmacological, and psy- 
chological evaluation 


This chapter is intended to serve as a quick 
clinical tool for distinguishing medical, pharma- 
cological, and psychological causes of sexual 
dysfunction. These three key factors play indi- 
vidual or combined roles in the differential diag- 
nosis of sexual dysfunction. In exploring the 
relationship between disease, drugs, and sexual- 
ity, it is reasonable to attempt to distinguish 
between the organic and psychogenic factors. 
While there is a certain value in this approach, 
the complete etiological picture of sexual dys- 
function is usually not black or white. More 
typically, multiple factors interact simultane- 
ously. Consider the patient with arteriosclerotic 
heart disease who has diminished blood flow to 
the penis, who is placed on medication that 
interferes with the neurotransmitters mediating 
penile erection. Because of diminishing firmness 
of erection, he develops anxiety over his perfor- 
mance. Chances are high that he will consult 
his doctor about medication and his therapist 
about his mood, and both will work separately 
from one another. 

The compounding interplay of disease, drugs, 
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and psychological factors should not be under- 
estimated. Almost any time there is an organic 
basis for sexual dysfunction, there are contribut- 
ing psychological variables. A woman who has 
pain with intercourse for physical reasons also 
develops all of the emotional symptoms associ- 
ated with the psychological inability to have 
intercourse with her mate. If medications are 
prescribed, additional complications can fol- 
low. A man who becomes organically impotent 
usually does not know that the cause of his 
dysfunction is physical —indeed, he might have 
been relieved, had he known. Yet it may be 
years before the correct diagnosis is made. In 
the meantime, he is subject to all the fears of 
performance and associated interpersonal anxi- 
eties that plague a man whose sexual problem 
is purely psychological. 

If a man complains of a decrease in flaccid 
penis size, physicians may be tempted to dismiss 
the symptom (“Don’t worry, it doesn’t mean 
anything”) when, in fact, it is a clue to several 
conditions, only one of which is drug-induced 
(any drug that causes peripheral vasoconstric- 
tion can precipitate the symptom). If a patient 
has peripheral vascular disease typical of arte- 
riosclerosis, diabetes, Raynaud’s syndrome, or 
if he smokes, one hallmark may be a decrease 
in flaccid penis size. 

Other symptoms suggestive of arteriosclero- 
sis extending to the penile vessels are delayed 
development of erection and difficulty main- 
taining an erection. If a patient reports that he 
used to get erect quickly, within seconds or 
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minutes, and now it takes five to 10 minutes, it 
may be more difficult for the blood flow to 
contend with the narrowed channels. This me- 
chanical vascular obstruction can also result in 
a less firm erection. 

Other examples of the complex interplay of 
disease, drug, and psychology include symp- 
toms such as: dangling tip (only half an erection, 
with the distal end hanging limp and useless), 
which may be caused by Peyronie’s disease or 
by an old or recent sexual trauma with clot 
formation and fibrous tissue scarring; orgasmic 
cramps (if a man complains of cramping during 
orgasm, focus on pathology of the prostate; 
in a female patient, consider endometriosis or 
endometritis); burning on penetration (the wom- 
an who complains of burning on penile pene- 
tration in the absence of physical findings is 
describing a symptom pathognomonic of vagi- 
nismus); orgasmic headaches (if a woman com- 
plains of severe headaches at the moment of 
orgasm, consider the cerebrovascular system — 
in particular, an underlying Berry aneurysm [di- 
lated blood vessel in the brain] or an impending 
stroke). 

Clinically, it is essential to be aware of the 
disease-drug-psychology interplay. A physician 
who successfully treats the organic aspect of a 
sexual problem may be mystified that the prob- 
lem does not resolve. A therapist working with 
the psychological components might wonder the 
same. In fact, even though the dysfunction has 
been corrected medically or chemically, the re- 
sidual problem is typically perpetuated by the 
untreated psychological factors originally pre- 

cipitated by the disease or the drug. 


MEDICAL DIAGNOSIS OF 
SEXUAL DYSFUNCTION 


Disease and illness can cause sexual problems 
by affecting desire, arousal, and/or function 
either directly or indirectly. Narrowed arteries 
due to arteriosclerosis can directly impair blood 
flow to the penis, preventing erection. A her- 
petic lesion at the introitus, or generalized en- 
dometriosis, can cause pain upon penetration. 
Certain neurological diseases also can directly 
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interfere with erection and orgasm. In addition 
any illness or disease that causes chronic pain, 
weakness, or unpleasant physical symptoms can 
indirectly affect sexual function in an Adverse 
manner. For example, arthritis can render Move. 
ment during sexual intercourse too Painfy}: 
asthma can make breathing laborious anq even 
exhausting. Table 2.1 lists common medica] con- 
ditions that directly or indirectly result jp a 
variety of sexual dysfunctions. 


PHARMACOLOGICAL DIAGNOSIS 
OF SEXUAL DYSFUNCTION 


Prior to evaluating a patient’s prescription drug 
use, it is essential to ascertain the use of alcohol, 
nicotine, illegal drugs, and cigarettes —issues 
that are addressed in detail in Part III. This 
feature is one of the most commonly overlooked 
aspects of the pharmacological evaluation. 


Dose, Latency, and Duration 


In general, the higher the dosage of the medica- 

tion, the more likely the sexual side effect. How- 

ever, in some cases, sexual symptoms are inde- 

pendent of dosage and do not abate when the 

dosage of the drug is reduced. Typically, adverse 

side effects of medication are prominent and 

obvious at the beginning of treatment. How- 
ever, the sexual side effects are often an excep- 
tion. With certain medications—in particular, 
those that influence state of mind, mood, or 
hormones — sexual side effects may take weeks, 
months, and sometimes years to manifest. For 
example, the effect of certain antidepressants 
does not occur for two to four weeks. Sexual 
symptoms associated with these drugs may 10! 
be fully developed until such time. (On the othet 
hand, as already noted, the successful treatment 
of depression may improve sexual desire 4™ 

function if the sexually toxic aspects of the drus 
are not too severe.) There may be an initi@ 
sexual improvement the first four weeks due ig 
relief from depression, but the negative sexua 
side effects of the drug become evident during 
longtime use. 
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Table 2.1 Medical Conditions and Diseases Associated with Sexual Dysfunction 


Endocrine Gastrointestinal Gynecological Immunological Neurological Urological Vascular 
Acromegaly Constipation Dysfunctional AIDS/HIV Alzheimer’s Chronic kidney Arteriosclerosis 
Adrenal Diarrhea bleeding Arthritis & other disease disease Fistula 
dysfunction Irritable bowel Dyspareunia bone/joint Brain lesions Cystitis (acute, Hypertension 
Diabetes mellitus syndrome Endometriosis disorders Dementia chronic & Ischemia 
Hyperprolactinemia Ulcerative colitis | Genital warts Cancer Diabetic postcoital) Myocardial 
Hypogonadism Infertility/ Chronic fatigue neuropathy Epididymitis infarction 
Thyroid pregnancy syndrome Epilepsy Peyronie’s disease Stroke 
dysfunction Menopause Respiratory Multiple Priapism Transient 
Menstrual cycle diseases sclerosis Prostatitis ischemic attacks 
disorders Parkinson’s Renal failure (TIAs) 
PMS disease Urethrocele/ Venous 
Vaginismus Spinal injury or cystocele insufficiency 
Vaginitis tumors Urinary 
(bacterial, Stroke incontinence 
fungal, 
trichomonal, 


viral) 
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The duration of the sexual side effect is de- 
pendent on numerous variables: whether the 
medication is taken occasionally, frequently, or 
regularly; how effectively the underlying disease 
is controlled; whether it is progressive; and/or 
the nature of the psychological forces contribut- 
ing to or aggravating the problem, including 
relationship issues. For some medications, ad- 
aptation and tolerance to sexual side effects will 
eventually occur, along with tolerance of other 
side effects such as sleepiness. Another consider- 
ation is the therapeutic effect of the drug. 

It is also important to consider the interaction 
of multiple drugs and the relationship to the 
treated disease over time. One of my patients, 
for example, successfully treated for impotence, 
began ejaculating only intermittently: Every third 
or fourth sexual experience, he had an orgasm 
but no ejaculate. Sometimes the volume was 
just reduced, and other times it was normal. I 
thought perhaps therapy had triggered some 
form of symptom substitution. These inconstant 
symptoms were a diagnostic puzzle until I learned 
that, a few weeks previously, another physician 
had placed him on thioridazine (Mellaril), a 
drug known to inhibit ejaculation. Because the 
patient took the medication on some days but 
forgot on others, this staccato pattern of ejacu- 
lation resulted. 

Typically, the physiologic cause of adverse 
sexual effects will disappear shortly after the 
medication is discontinued (unless permanent 
damage has occurred to tissue, endocrine sys- 
tem, or neuronal circuits), but the psychological 
aftermath may be far more persistent. This is 
especially true if the drug was not recognized 
as the cause of the sexual dysfunction. 

Consider a patient rendered impotent from 
propranolol (a “sex offender” drug), having 
taken this medication for 10 years or more. 
By the time the medication is discontinued or 
changed, dysfunctional sexual and psychologi- 
cal patterns have been well established. Often 
these patterns cannot be corrected without the 
help of sex therapy, even though the only reason 
the problem developed was chemical. Most pa- 
tients and physicians mistakenly assume that 
if the cause of the problem is chemical, remov- 
ing the chemical or replacing it with another is 


enough. However, this is usually not th, 


: j e 
therapy is generally required. Case, 


The Crossover Effect of Drug 
and Disease 


Another important consideration is the Nature 
and severity of the underlying disease, 4 drug 
with relatively mild sexual side effects can have, 
devastating impact under certain circumstances, 
For example, a man with generalized arterioscle. 
rosis, whose penile arteries are narrowed but 
not occluded, may still be able to achieve g 
relatively full erection and function sexually, 
although it may take longer for erection to de- 
velop. Should he be placed on a blood pressure 
medication that has relatively mild negative ef- 
fects on erection, however, the medication, though 
mild, may nonetheless “tilt the scales” from 
adequate functioning to complete impotence. 
Thus, the drug-disease interplay may have cross- 
over effects that amplify sexual problems. 
One must also consider temporal contribu- 
tions to the crossover effect of the disease and 
the medication. A patient may be doing well on 
a particular drug regimen —for example, one of 
the beta-blockers. Blood pressure is satisfacto- 
rily controlled and, for a period of time, there 
are no sexual side effects associated with treat: 
ment. As this patient’s disease progresses over 
five, 10, and 15 years, however, his penile arter- 
ies will gradually narrow, giving rise to sexual 
symptoms: difficulty achieving and maintaining 
an erection, and so on. Although the sexual 
symptoms may be due mostly to the natural 
progression of the disease and not the medica 
tion, a complicating factor may be the bea 
blocker. As the patient becomes increasingly 
debilitated by the arteriosclerosis, he als eS 
comes more vulnerable to the toxic sexual et 
fects of the drug that accumulate over time. 
The combination ultimately may produce sexu 
dysfunction. ind 
The temporal effects of the drug-diseas¢ i 
terplay require monitoring and considerate 
Obviously, it is worthwhile to avoid sexue™” 
toxic drugs from the beginning of treatmen 
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cent drug as soon as the patient’s medical condi- 
tion allows even when sexual symptoms are not 
present. 


Chronic or Acute Medical 
Conditions 


How sexual functioning is affected will vary 
depending upon whether the medical condition 
is chronic or acute. With chronic conditions, 
some patients have accommodated sufficiently 
to their disease or distress that they are able to 
function sexually under adverse physical cir- 
cumstances that would make it impossible for 
most people. Patients with diabetes, arthritis, 
or back pain may be able to tolerate thresholds 
of pain or discomfort that others cannot. Other 
alternatives involve changing positions (e.g., 
woman on top), communicating better about 
when pain is better or worse, and selecting times 
for sex when pain is reduced. Acute conditions 
are often so compelling that, with or without 
medication, the patient has no interest or ability 
to function sexually. After the acute episode has 
passed, medication may no longer be necessary; 
and, if the incident was brief, return of sexual 
function will occur naturally. Patients experi- 
encing some types of acute conditions requiring 
only a week or two of treatment (such as the 
flu, a cold, a seasonal allergic response, an 
injury) can tolerate short-term treatment with 
drugs highly toxic to sexual function without 
suffering from any long-term consequences, as 
long as they are informed and prepared in ad- 
vance. If an acute condition moves into a 
chronic state, the situation would require re- 
evaluation: for example, if a patient who uses 
antihistamines only occasionally relocates to a 
place with long allergy seasons and has to take 
them for months at a time. 

A basic if informal guideline for determining 
the drug-disease interplay might be: Consider 
how much pain, discomfort, and psychological 
distress debilitating to sexual function already 
exists without the added complication of medi- 
cation. Then factor in the probable impact of 
the medication, including the length of treat- 
ment anticipated, whether a week or a lifetime. 


If the symptoms of the medical condition are 
so severe that the patient is unable to engage in 
sex or becomes disinterested in participating, 
then medication to relieve pain may be the best 
course of action even if it depresses sex drive 
and responsiveness to some extent. It is a bal- 
ance that must be achieved by communicating 
clearly and specifically with the patient, then 
applying sound medical judgment and common 
sense. 

Table 2.2 lists the classes of drugs associated 
with sexual dysfunction. Clearly, most classes 
include sexually toxic drugs, not just blood pres- 
sure medicines and psychotropics, as formerly 
believed. 


PSYCHOLOGICAL DIAGNOSIS OF 
SEXUAL DYSFUNCTION 


Although most psychological disorders have the 
potential to affect sexual functioning to varying 
degrees, they do not inevitably do so. Individual 
assessment is essential. 

It is strongly recommended that possible psy- 
chological factors of sexual dysfunction be eval- 
uated after all medical and pharmacological 
causes have been considered. Whether or not 
medical and pharmacological factors have been 
identified, there are usually secondary psycho- 
logical factors. Avoid the common mistake of 
reversing the roles of cause and effect: Too 
often, physicians and therapists assume that if 
psychological factors such as relationship stress 
or impending divorce are present that they are 
responsible for the sexual problem, when, in 
fact, they may instead be an indirect conse- 
quence of a drug-induced sexual dysfunction. 

We do not yet know all there is to know. 
Psychological diagnosis should not be based 
on an “elimination philosophy,” a particularly 
offensive orientation common in medicine. When 
no medical or pharmacological cause can be 
substantiated by process of elimination, the sex- 
ual problem is attributed to a psychological 
cause. Back pain, migraine headaches, and de- 
pression are but a few psychosomatic conditions 
that have all been “written off” as having psy- 
chological origins simply because symptoms are 
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Table 2.2 Drugs Associated with Sexual Dysfunction 


Antiandrogens 
Antiarrhythmics 
Anticancer agents 
Anticholinergics 
Antihistamines 
Antihypertensives 
Diuretics 
Hormones 
Corticosteroids 
Progestins 


Illicit and non-prescription drugs 


Alcohol 
Amphetamines 
Cocaine 
Heroin 
Marijuana 
Nicotine 


Opiates 


Demerol 
Methadone 


Psychotropics 


Antianxiety 
Anticonvulsants 
Antidepressants 
Antipsychotics 
Sedatives/hypnotics 
Stimulants 


common and it can be difficult or impossible 
to prove an underlying physical cause. Even 
AIDS symptoms first appeared to be psycholog- 
ically based, until the virus underlying weight 
loss, fatigue, diarrhea, etc. (symptoms that were 
not taken seriously) was identified. Sexual prob- 
lems are often psychologically contagious. They 
can spread to a person’s sexual partner, and 
frequently do. This transmission of sexual dys- 
function is particularly probable if the sexual 
problem lasts for a long time. The sexual prob- 
lem of one person precipitates coping mecha- 
nisms in the other that frequently lead to dys- 
function. A composite example might be the 
following: 

A woman cannot have orgasms with inter- 
course. Her partner feels responsible, even though 
she has never had an orgasm during intercourse 
with any man. Nevertheless, he becomes anxious 
and determined to bring her to orgasm. He may 
even come to see her orgasm as a personal 
project, which he works persistently to bring to 
fruition. In the process, the sexual act loses its 
appeal; it has become a chore, and he grows 
increasingly frustrated, distracted, and impa- 
tient. After it is over he is disappointed and 
feels like a failure. Not surprisingly, as much 
as he used to enjoy sex, he begins to avoid it — 
at first in subtle ways and later more directly. 


Sexual frequency diminishes. When sex does 
occur, the quality is considerably inferior to 
diminishing memories of better times. During 
sex, he is so busy trying to make his partner 
respond that he loses his own responsiveness, 
and with it, his erection. This experience is so 
traumatic that he avoids sex even more. 

Another composite scenario: A comparable 
situation to the above example occurs in the 
sexually healthy women mated to a man who's 
experiencing premature ejaculation or impo 
tence. With this premature ejaculator, she be 
comes so angry, impatient, and disgusted that 
she would rather not have sex at all than be left 
without her orgasm. With the impotent mat 
she is more inclined to be sympathetic and be 
haves much like the man in the above example 
She works diligently to fix his problem, tu! 
sex into a chore, and loses enthusiasm for the 
whole experience. 

Suffice it to say that, if a sexual problem 
persists in one partner for any length of *~ 
a complete diagnosis requires that the therapl 4 
work with the other partner as well. It is Pr 7 
ble that a secondary sexual dysfunction has fie 
veloped and, unless it is defined, it will be 
cult to correct the original problem. 

A multitude of psychological factors 
fluence a patient’s sexual behavior. If a Pi 
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has an altered body image unfavorable to a 
sense of sexual attractiveness, this alone can be 
enough to damage intimacy. For example, a 
woman who believes that her breasts are too 
small, even if her partner adores them, is un- 
likely to feel appealing. She may continue to feel 
defective and self-conscious sexually, believing 
that his reassurances are just a kindness. 

A man who has (or who perceives he has) a 
small penis is in a similar position. Convinced 
that he does not “measure up,” he may actually 
feel deformed and undesirable. His confidence, 
manner, personality, and sexual function will 
be altered accordingly. 


Other real or perceived body flaws can seri- 
ously inhibit sexual comfort. Stretch marks, big 
hips, fat thighs, beer bellies, and hairiness are 
just a few of the obstacles that can inhibit sexual 
pleasure for women and men. 

Sometimes the problem is fear that sex could 
precipitate illness or a fatal event. The sexual 
partner or spouse of someone who has had a 
stroke, transient ischemic attack, myocardial 
infarction, or other vascular episode, may fear 
killing a lover with sex. Both the patient and 
the sexual partner may find that their sex life 
has been brought to an abrupt halt by the cloud 
of fear in the bedroom. 


OBJECTIVES 


© To facilitate comfort in patients as well as 
health practitioners 


To establish a baseline sexual history 


To provide interview techniques for physi- 
cians 


To provide interview techniques for thera- 
pists 


To demonstrate design of treatment strate- 
gies 


Physicians typically find it difficult to discuss 
the sex lives of their patients comfortably and 
professionally because most have received inad- 
equate training in human sexuality. It was not 
until the 1960s that the first course on human 
sexuality was offered in any medical school in 
the nation and several decades passed before 
most medical schools addressed the subject. 

Today the majority of medical schools offer 
at least one course on human sexuality, but 
few are required courses. Many offer human 
sexuality as an elective, meaning that physicians 
can still graduate from medical school without 
any training whatsoever in this subject. Of those 
schools that require courses in human sexuality, 
the time devoted is minimal, averaging eight to 
13 hours of course work. Of this time, less than 
an hour is allotted to examining the sexual side 
effects of prescription drugs—sometimes no 
more than a sentence or a phrase is offered. 
Other graduate programs are no exception. Hu- 
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man sexuality courses are usually electives even 
for psychologists. 

With this unpromising background it is no 
surprise that physicians frequently do not ask 
their patients about sexual subjects. They have 
not been taught how to ask appropriate ques- 
tions and consequently feel awkward inquiring 
about sex. Patients, usually inhibited by embar- 
rassment, rarely volunteer information in this 
area, incorrectly assuming that the physician 
would ask if it were important. This inadvertent 
conspiracy of silence leads many physicians to 
believe that their patients have no sexual prob- 
lems. No one mentions them; therefore, they 
do not exist. 

Some physicians are afraid that raising sexual 
issues will open “Pandora’s Box,” eliciting ques- 
tions they will be unable to answer and taking 
extensive consultation time they do not have 
scheduled. Many physicians still assign sexual 
function low priority compared to the medical 
condition at hand. Some physicians are afraid 
of offending certain patients just by mentioning 
the subject; others are concerned that raising 
sexual issues could be misunderstood by pa- 
tients, thus increasing their liability exposure 
should a patient misconstrue their intent. The 
opposite effect is more likely. With increasing 
recognition of the relationship between drugs 
and sexual impairments, patients may sue be- 
cause a sexual problem occurred that could have 
been avoided. 

A common reservation among physicians is 
their fear of “the inverse placebo effect”: If the 
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information is not presented properly, telling a 
patient that a drug might have sexual conse- 
quences could precipitate a self-fulfilling proph- 
ecy, causing a sexual problem that would other- 
wise not occur. For example, if a physician tells 
a patient, “This drug causes impotence,” that 
patient may, in fact, develop impotence from the 
power of suggestion alone. Although it is true 
that suggestion is particularly strong in the area 
of sex, if the physician expresses the information 
in the correct way, iatrogenically induced sexual 
dysfunction is unlikely. 

Financial considerations are a practical but 
insidious factor contributing to the reluctance 
of many physicians to suggest sex therapy for 
pharmacologically related sexual dysfunction. 
While many types of sexual dysfunction are not 
covered by medical insurance, sexual dysfunc- 
tion that is the result of medical problems or 
the side effect of medical treatment is covered. 
If the underlying cause of a sexual problem is 
a medical condition (i.e., arteriosclerosis, diabe- 
tes), and the insurance company is billed prop- 
erly, coverage will usually be at 80% (or what- 
ever the patient’s medical coverage ordinarily 
provides), even when there is no specific psycho- 
logical or sexual coverage noted in the policy, 
and even when sexual problems are specifically 
excluded. The same is true if the sexual dysfunc- 
tion results from medical treatment (i.e., pre- 
scription drugs). It should be noted that occa- 
sionally it is necessary for an attorney to write 
a brief letter to an insurance company, pointing 
out their legal areas of responsibility. 


ESTABLISHING A BASELINE 
SEXUAL HISTORY 


One of the clinical objectives for physicians 
and therapists should be to establish a baseline 
sexual history before prescribing medication or 
beginning therapy. Determining what is normal 
for a patient prior to prescribing any medica- 
tions or designing a treatment plan minimizes 
the risk of noncompliance. 

When physicians do not establish and record 
these baselines, it is very difficult retrospectively 
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to distinguish those problems Precipitateg 
medication from those that were Pre-existing 

Patients may be unable to recal] whet 
their sexual problem developed before OF afte 
instituting medication — especially if the medicg, 
tion was first prescribed many years Previously 
Therefore, it is important to determine whether 
any problems existed prior to the Prescription 
of new medication. 

Determining a sexual baseline can playa stra. 
tegic role in selecting the best drug and/or thera. 
peutic approach for a patient. If one of seyeraj 
medications would be suitable, one that tends 
to inhibit ejaculation might be preferable if the 
patient historically experiences premature ejacu. 
lation. Conversely, it would be best to avoid 
drugs with these characteristics if inhibited ejac- 
ulation is a pre-existing condition. If a female 
patient complains of headaches during orgasm, 
labetalol, an antiadrenergic antihypertensive, might 
be indicated (see Chapter 15). In this way, the 
sexual side effect profile of a drug, in combina- 
tion with an accurate baseline history, can en- 
able physicians to prescribe medication from a 
considerably more inclusive perspective. During 
intake therapy, a baseline sexual history also 
could help determine if individual or joint coun- 
seling would be worthwhile for a couple at the 
onset of the medication or after a few weeks. 

Probably the most important reason for tak- 
ing a baseline sexual history is to prevent patient 
noncompliance. The best treatment plan will 
fail if a patient does not follow it. Sometimes the 
consequences of noncompliance can be fatal. 
More commonly, the patient stops taking the 
drug and changes doctors. A therapist coul 
help maintain continuity by giving feedback '© 
the physician if sexual changes develop after @ 
new drug is prescribed. Professional feedback: 
of course, works both ways. 

Another important function of the baseline 
sexual history is simply to prevent gross misut- 
derstandings and miscommunication that lea" 
to unnecessary sexual dysfunction, as the 1 
lowing case demonstrates. A couple who ie 
been in psychotherapy elsewhere for some i 
arrived for treatment. The presenting cOMP™ 
was that the wife, who could only be orgasm 
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with oral sex, had been informed by her husband 
that he would no longer participate. She was dev- 
astated; he was adamant. She had never asked 
him the reason for his unexpected refusal, he 
had never volunteered the information, and the 
therapist they were seeing had not inquired. 

During their individual intake interviews, I 
asked the woman if she had any idea why he 
had refused oral sex. Although she had been 
puzzled and hurt, she reiterated that she had 
never inquired. When I asked her husband, he 
was not at all reluctant to explain. He informed 
me that he had a serious sinus condition and, 
when he was under the covers performing oral 
sex, he could not breathe easily through his 
nose. As she became aroused, she would clamp 
his head with her legs, making breathing all the 
more difficult. Each time, he felt as though he 
were suffocating, and after many years, simply 
could not take it anymore. 

The solution was straightforward. Once the 
wife heard her husband’s reasons, her anger 
dissolved. She was sympathetic and dismayed, 
indicating that it would be no problem to stop 
gripping him with her legs. I suggested they 
throw the covers off and he make arrangements 
to breathe as necessary. 

Unfortunately, because they were at the thresh- 
old of divorce due to the anger and misunder- 
standings that had flourished in this tense and 
unhappy atmosphere, several months of therapy 
were necessary before their situation was stable 
again. If, years earlier, their physician or thera- 
pist had taken a competent baseline history, 
appropriate advice could have been offered and 

relationship therapy would not have been neces- 
sary. 


INTERVIEW TECHNIQUES 
FOR PHYSICIANS 


The central concerns to be aware of when in 
discussing sexual issues with patients are facili- 
tating comfort, establishing context, and clari- 
fying appropriateness of topic. Consideration 
must be given to ages of patients, individual 
value systems, and overall comfort level. The 


Interpersonal Techniques and Treatment Strategies 


25 


office nurse or other personnel can expedite 
matters in some cases by administering sexual/ 
relationship questionnaires, or by being trained 
to take a brief sexual history. 


Comfort 


Your level of comfort, or lack thereof, is com- 
municated to your patients. Knowledge and 
practice will bring increasing comfort in this 
area, enabling you to help make your patients 
more at ease with the subject. Remember back 
to the times you struggled to maintain your 
dignity while asking a patient, “Do your stools 
float?” The first prerequisite is to use awkward 
or potentially embarrassing sexual phrases fre- 
quently enough to feel familiar and at ease with 
the words. Eventually the objective is to develop 
comfort with the concept behind them. Develop- 
ing comfort with sexual questions involves prac- 
tice and persistence. If you are not comfortable 
discussing sexual issues, you might admit it. 
Tell your patients that, although you find it 
somewhat intrusive to inquire into their sex 
lives, the information is important for their 
health and well-being, and you hope they will 
help you out by volunteering any information 
they think could be important. Acknowledge 
that you may not have all the answers, but if 
there is a problem, you will certainly help them 
find a solution or refer them to someone who 
can help them. A candid approach, at this point, 
can be quite successful. 


Context 


Do not ask sexual questions “out of the blue.” 
Put them into a clear context. For example: “I 
am planning to prescribe some medications for 
you and want to be sure that I don’t give you 
something that could adversely affect your sex 
life or your relationship. Let me find out a little 
about what is typical for you before I make 
my decision. Have you ever, or are you now, 
experiencing any sexual difficulties?” Another 
approach: “As I am taking your medical history, 
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I am also going to ask you a few questions 
about your sex life. It is not my intent to intrude 
on your privacy, but sometimes symptoms show 
up in the sexual area that provide important 
clues about your general health.” 

Discussing sexual issues is appropriate any time 
medications are being considered or changed, dur- 
ing a review of systems, and typically whenever 
the patient’s chief complaint concerns the uro- 
genital/gynecological tract. It is also appropri- 
ate to take an interval sexual history during 
periodic health updates, when you are routinely 
checking other aspects of a patient’s health and 
well-being. 

In view of the AIDS epidemic, a history of 
sexual practices as well as sexual orientation 
and drug use—both IV and non-IV—has be- 
come more than appropriate—it has become 
essential. It is important to know how many 
sexual partners your patient currently has, par- 
ticularly if diagnosing any sexually transmitted 
diseases (including candidiasis, chlamydia, and 
hemophilus), so that the partners can be treated 
as well. Otherwise, your patient will become re- 
infected. Physicians often assume that, if a pa- 
tient is married, the sexual relationship is mo- 
nogamous, while statistics and common sense 
suggest otherwise. 

The best way to broach sexual issues with 
new patients is to integrate the discussion into 
the review of systems during the initial evalua- 
tion. Both male and female patients appreciate 
being interviewed prior to disrobing, particu- 
larly if it is their first appointment with a new 
physician. Patients commonly complain that their 
first introduction to a physician is in the examin- 
ing room, where they are naked, chilly, uncom- 
fortable, and usually irritated by being kept 
waiting. Women, in particular, feel at a tremen- 
dous disadvantage under these circumstances. 
Do not broach sexual topics for the first time 
with a patient in this condition. Although men 
do not complain as frequently about being na- 
ked on the first meeting with a physician, ques- 
tioning usually reveals a discomfort with it. 

If a check list is utilized for a patient’s review 
of systems, add a section on sexual function 
between the urological and gynecological cate- 
gories. If the patient responds positively to any 
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questions about sexuality, three courses of ace 
tion are possible: 


1. Tell the patient that you would like to 
pursue the discussion of sexual issues at 
a later appointment when adequate time 
can be scheduled. 


2. Tell the patient that, because you need to 
know more about the sexual issues, for 
your next meeting you would like the pa. 
tient to fill out a more detailed sexual 
questionnaire to facilitate the discussion, 
(Such a questionnaire can be developed 
from the tables available in this chapter.) 


3. Pursue the review of sexual systems in 
detail at that time, if you have the comfort 
and the knowledge to proceed, as you 
would with any other section of the review 
of systems. 


For example, if a female patient complains 
of pain during intercourse, the questions in Ta- 
ble 3.1 can be asked. Parallel questions for a 
male patient are given in Table 3.2. 

Masturbation history is also important if the 
complaint is Peyronie’s disease or pain with 
intercourse. You want to know whether the pain 
occurs only with intercourse or if the same pain 
occurs with masturbation. For Peyronie’s dis- 
ease, you want a description of the curvature 
of the penis when erect. It is useful to ask the 
patient to take a photograph of the penis erect 
from several different angles so you can clearly 
evaluate the degree of deformity. If a man com- 
plains of difficulty in achieving or sustaining 
an erection, ascertaining how well the man func- 
tions with masturbation determines whether his 
problem is predominantly psychological or phys 
ical. Many physicians are uncomfortable inqu 
ing about masturbation. Explore the subject 
during the review of systems, not while you at 
examining the patient. The questions in Table 
3.3 can be asked. . 

As a general rule, do not ask patients if 
they masturbate, which requires that they either 
admit or deny engaging in the activity. AS 
instead, “How often do you masturbate?” P& 
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tients can always answer, “I never do,” I 
never have.” 
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Table 3.1 Pain ful Intercourse (Female) 


1. When did you first notice discomfort during in- 
tercourse? 
2. Does your partner do anything that causes you 
physical discomfort? 
3, Does the pain occur each time you have inter- 
course or only sometimes? 
4. Is the pain constant or intermittent? Does it 
worsen or lessen as intercourse continues? 
5. Where does it hurt? Is it deep or shallow? 
6. What does the pain feel like? Is it sharp, dull, 
burning? 
7. Onascale of 0 to 10, how intense is the pain? 
8. Does changing position change the pain in any 
way? 
9. Does using artifical lubrication improve or 
change the degree of pain? 
10. Is there a discharge or an odor? 
11. Does the pain cease when intercourse ends or 
does it persist? 
12. What contraceptive method are you using? 
13. What have you tried to do to relieve or diminish 
the pain? 
14. (If a patient has more than one sexual partner, 
ask:) Is the pain equally intense with all part- 
ners? 


However, the question has been posed ina 
manner that implicitly assumes that most people 
masturbate; the phrasing in itself makes it easier 
for patients to respond openly and honestly. 

A particularly sensitive subject for male phy- 
sicians involves inquiring about the orgasms and 
masturbatory patterns of female patients (see 
Table 3.4). The best method of approaching 
this area of inquiry is first to screen for painful 
intercourse, followed by the natural segue of 
“Do you have the same type of pain during mas- 
turbation?” Additional questions about mastur- 
bation can follow: “Do you have any difficulty 
being orgasmic with masturbation?” “Do you 
have orgasms as easily with your partner as 
you do by masturbating?” The answer to this 
question is typically no. Female patients are 
usually more efficient and effective sexually by 
themselves. However, the difference between 

self-stimulated orgasms and those with partners 


should not be too great. Ask, “How much of a 
ume difference exists?” 


“a i 


Your next question will depend upon whether 
the answer is five minutes or an hour. If the 
difference is five to 20 minutes, there is no 
problem as long as the patient is not unhappy 
about it. Ask her if she worries that her partner 
is getting tired or if she feels she takes too long. 

It is also important to know by what means 
the patient is orgasmic when she is with her 
partner: by oral manipulation, by manual ma- 
nipulation, and/or intercourse. In addition, ask 
whether any mechanical devices or vibrators are 
used, either with a partner or when alone. 

If a woman can masturbate to orgasm with- 
out difficulty, it is likely that her physiological 
and hormonal connections are intact, and that 
her difficulty responding with a partner has 
to do with her lack of comfort, reluctance to 
communicate, and/or her partner’s techniques. 

If the patient is orgasmic with partner manual 
manipulation but not with thrusting, ask wheth- 
er or not either of them provides additional 
manual stimulation during thrusting. If the an- 
swer is no, including this extra dimension can 
be suggested. 

It is important for physicians and therapists to 
avoid the common error of suggesting that women 


Table 3.2 Painful Intercourse (Male) 


When did the pain begin? 

How frequently do you experience it? 

. What does the pain feel like? 

. Do you have pain with masturbation as well? If 
so, is the nature of the pain the same? 

5, When during sex does it occur? 

6. Onascale of 0 to 10, how intense is the pain? 

7. Does the pain persist after intercourse? 

8 

9 
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. Is there any pain in your testicles or rectum? 
. Is the pain associated with erection or ejacula- 
tion or both? 
10. Do you have any curvature of your penis? 
11. Has the degree of curvature changed in the last 
year or two? 
12. Is the curvature associated with the pain? 
13. Do you have this pain at any other times? 
14. What have you tried to do to relieve or diminish 
the pain? 
IS. Does changing position relieve or aggravate the 
pain in any way? 
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Table 3.3 Impotence 


tk 
1. Is the problem with your partner intermittent or constant? Ic 
2. Is there a predictable time when you lose your erection? b 
3. Grade your erections on a scale of 0 to 10. 0 is a completely flaccid (or limp) penis. 10 isa completely tk 
erect penis. Half an erection would be graded a 5. O° 
a. morning erections tr 
b. night time erections p 
c. erections with masturbation n 
d. erections with partner stimulation (manual) a 
e. erections with partner stimulation (oral) tc 
@) with her mouth on your genitals st 
ii) with your mouth on her genitals ° 
f. erections with fantasy only 
g. erections with intercourse th 
h. erections with extramarital sex ¢ 
i. erections with prostitute experience 5 
j. other S 
4. How frequently do you masturbate? a 
5. Do you fantasize during masturbation? During intercourse? le 
6. When was the very first time in your life that you can remember losing an erection, or not getting one, at 
a time that you thought was inappropriate? Include those times you were drunk or tired. : 
7. When was the very next time that you lost an erection after gaining one, or could not get an erection at all? L 
8. When did the loss of erections equal the number of successful intercourse opportunities? P 
9. When was the last time you had intercourse? th 
10. How frequently now are you attempting intercourse? = 
11. How frequently do you succeed? 
12. How frequently do you think about intercourse? Pp 
13. Have you ever ejaculated through a flaccid penis? te 
14, What was the best grade erection you have had under any circumstances during recent months? What 
were the circumstances? 
T 
1. 
who are not orgasmic with intercourse are inher- _ in your differential diagnosis. Although ejacula- 2 
ently deficient or abnormal. They feel this way tion and orgasm normally occur simultaneously 
already. Instead, help them understand that, ac- _in males, medical conditions and pharmacolog 3 
cording to the available statistics, it is common _ cal interference can separate them. A man cal z 
to not achieve orgasm with intercourse alone. be orgasmic without ejaculating if he has had 
Depending upon which references are consulted, a certain type of prostatectomy, or he may be 
approximately 40% of women are routinely or- orgasmic but experience retrograde jack 
gasmic with intercourse (Kelly, Strassbert, & Kir- if he has had a transurethral prostatectomy thal 
cher, 1990). The majority of women who can be _— damaged his internal urinary sphincter. He “ 5 
orgasmic with intercourse are not orgasmic with — ejaculate without the sensation of orgas™ b A 
intercourse every time. Many women (approxi- result of a genito-urinary anesthetic effect : 
mately 60%) who enjoy sex thoroughly and are _ medication, or he may ejaculate through ase™ 7 


orgasmic in a variety of other ways do not have 
orgasms with thrusting alone. 

In men you will want to know about any 
ejaculatory or orgasmic disturbances (see Table 
3.5). These valuable symptoms can guide you 


ation 
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erect or flaccid penis. Orgasm and ejacu 
ordinarily occur together, but sometimes 
lation occurs in the absence of orgasm. 
Also determine subjective and objective ® c 
frames for ejaculation. Ask the patient! 
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thinks he ejaculates too quickly or takes too 
long. Then ask him to estimate the span of time 
between the development of the erection and 
the moment of ejaculation (in thrusts, seconds, 
or minutes). Some men ejaculate prior to pene- 
tration. Make no assumptions, and use care in 
phrasing your question. Asking a man how 
many minutes he lasts during thrusting will be 
awkward if it is only a few seconds. You want 
to make it easy for him to volunteer the circum- 
stances, without making him feel embarrassed 
or inadequate. 

It could also be valuable to know whether 


Table 3.5 Orgasms/Ejaculation (Male) 


1. How long do you last —from the moment of 
penetration to the moment of ejaculation (in sec- 
onds, thrusts, or minutes)? 

2. Do you ever ejaculate prior to penetration with- 
out meaning to? 

3. Have you ever ejaculated without direct physi- 
cal stimulation of the penis: 

a. under emotional stress, such as during an ex- 
amination? 

b. under physical stress, like rope climbing? 

c. while fully clothed, from kissing or petting? 

4. Do you try to think nonsexual thoughts to dis- 


tract yourself so that you are able to last longer? 

Do you skip foreplay hoping to last longer dur- 

ing intercourse? 

6. Have you ever tried numbing ointments or other 
home remedies for premature ejaculation? 

7. Do you ejaculate twice (starting intercourse 


the patient’s ejaculate has decreased in volume 
(possible anticholinergic effect) or changed in 5. 
color, odor, or taste, suggesting infection and/ 
or diet concentrations (e.g., garlic). In one case, 
a woman mentioned that her husband’s ejacu- 
late tasted sweet. As it turned out, laboratory 


2, at d : 2 a again immediately after your first orgasm) hop- 
: studies confirmed the presence of diabetes, which im to last longer AS aaa time? ec gi! 
mn their general practitioner had not yet identified. 8. How long do you think your partner wants you 
Problems in the area of sexual desire can be to last? 
the most complex of all sexual dysfunctions to 9. Do you ejaculate more quickly when you are on 


evaluate and the most commonly overlooked. top or on the bottom? 
The key elements of physical sensation and —_—10. Have you always ejaculated rapidly? If not, 
pleasure are not well conveyed by any of the when did it begin? 


terms used to describe sex: libido, desire, arous- 11. Are there some circumstances under which you 
can last longer: 


t a. if you drink alcohol, smoke marijuana, or 
consume other drugs? 


— 
Tables AiOremenstigemal) b. with some women and not others? 
12. Do you sometimes lose erections or have diffi- 
1. Do you have difficulty having orgasms? 13 path oe d A 

cule 2. Do you have orgasms less than half the time you ‘ cea too kane sneeneriigeuine 

A sl) desire them? : 

Piss 3. Do you ever fake orgasm or exaggerate your sex- 

gos! ual response? 

n dl 4. Have you experienced orgasms in any of the fol- 
5 ha lowing ways: in dreams, through masturbation, 
if ie through partner manual stimulation, through al, response. The relation between sexual arousal 
tio Partner oral stimulation, through intercourse, and desire, imagination, attention, motivation, 
; i ; ie : se appetite, and drive is often identified as /ibido. 
oi! . bes — od do you use for masturbation: man- For convenience, we usually use desire and /i- 

4 ation, vibrator, other? bido interchangeably t ici 

ae 6. Have you ever experienced more than one or- motivati V/mai money a aay 
8 of Pr ERNE EES a ak pee i maintenance aspects of sexual be- 
so 7. Do you have orgasms as easily with your partner eee ee eoue ane TES ERSE? 
ot as you do by masturbating? (If the answer is no, ati ge either drive nor libido includes the 

or asks) How/much ofa time difterenceeniee ate essential interpersonal, perceptual, and rein- 
dl you concerned about it? forcement aspects of sexual behavior. 
Z Perhaps the most important aspect of desire 
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disorders — the one most difficult to understand — 
is that sexual responsiveness can exist indepen- 
dent of sexual desire. A woman who has no sex- 
ual desire, or who admits she detests sex, can 
be orgasmic and physically responsive once she 
agrees to participate. Even though she has been 
orgasmic, she usually avoids participating unless 
her partner pressures her. 

It is easier to comprehend lack of desire lead- 
ing to lack of responsiveness. This situation is 
more often true for men: those with reduced or 
little interest in sex typically do not pursue it 
and consequently do not function unless pres- 
sured into it by their partners. Physiologically 
normal men can then respond with manual stim- 
ulation, even when psychological interest is min- 
imal. It is also easy to understand that some 
women who have no sexual desire do not re- 
spond sexually. The point is that it is not uncom- 
mon for both women and men to be normally 
responsive sexually, even though they are experi- 
encing a desire disorder, if someone persuades 
them to participate. 

Sexual aversion manifests as a desire disor- 
der, but it has phobic components. This sexual 
aversion may be mild or clearly phobic. Again, 
as with other disorders of desire, the aversive 
individual may function well and even enjoy 
the experience, but maneuvers to avoid sex in- 
between episodes. A patient who is mildly aver- 
sive may cringe at a touch or caress for fear 
that it might lead to sex. Severely aversive be- 
havior with phobic components may manifest 
as hysteria, suicidal threats, panic reactions or 
physical responses (i.e., nausea, vomiting, dizzi- 
hess, at the thought of sex or at a suggestive 
touch). By contrast, a non-aversive patient with 
low sexual desire may not respond receptively 
to touch or sexual overtures, and may decline to 
participate due to lack of interest, but without 
the anxious, avoidance component. Panic may 
be eased or avoided by initiating discussion and 
non-sexual touching, and letting the fearful part- 
ner decide whether sexual activity will occur on 
any given occasion. Also, the partner should be 
assured that he or she can discontinue sexual 
activity if physical symptoms of panic appear. 
See Table 3.6 for questions to evaluate levels 
of desire. 


Table 3.6 Levels of Desire 


1, Asarule, do you desire sex more or less Often 
than your partner? 
. How often did you have sex this past year? 
3. Have you experienced any decrease in fre. 
quency? 
4. Would you like to have sex more often than you 
do? 
. Do you enjoy having sex? 
- When exactly did you last have intercourse?* 
- Do you have sex when you would rather not? 
Do you have any difficulty lubricating/becom. 
ing erect? 
9. Are you easily distracted during sex? 
10. Grade your relationship/marriage on a scale of 
0 to 10. 


N 


CIADY 


*This may be the only time you find out that a couple has a 20-year 
unconsummated marriage; that your patient has not had intercourse 
for several years due to pain; or that your patient is having an affair 
and has intercourse frequently but not with his or her mate, 


Issues with Long-Term Patients 


Introducing sexual subjects to patients you have 
treated for many years can be distinctly awk- 
ward. There are several ways to approach this 
situation. Address the subject during the next 
scheduled history and physical examination and 
health review. Begin by linking the discussion 
to new medications or a change in current medi- 
cations. When prescribing a new medication, 
preface your remarks by noting how numerous 
medications can adversely affect sexual func- 
tioning in a percentage of patients. However, 
even drugs that are known to cause sexual prob- 
lems do not do so in all patients, and drugs 
that do not have a reputation for causing these 
problems can do so in certain patients. In other 
words, there are no hard-and fast rules. There 
fore, you would like your patient to inform you 
of any sexual changes, should they occur, 4S 
well as any other side effects that he or she 
suspects are associated with the new medication- 
A sample introduction to a 60-year-old patien! 
of 20 years follows: “When you first became 
my patient, discussing sexual issues was 0t @ 
common medical practice. However, times hav 
changed and we have a little catching up to 40 
I would like to make sure that we have 0% 
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overlooked anything important to your health 
and well-being, so let me ask you just a few 
questions. Are you experiencing any sexual prob- 
lems at this time? Have you experienced sexual 
problems in the past? If so, how were they re- 
solved? Is your mate/partner/spouse experienc- 
ing any sexual problems? Have you had any 
pain associated with sexual activity?” 

By integrating the subject of sexual side ef- 
fects whenever general side effects of drugs are 
discussed, the topic ceases to stand out as sensi- 
tive or delicate and becomes merely one more 
item on the list. By understanding why sexual 
information is needed and how to elicit it com- 
fortably from patients, the sexual review of sys- 
tems can be covered as efficiently as the urologi- 
cal or gynecological reviews. 

Ideally, medical knowledge should be used 
as an adjunct to sex therapy, and vice versa. 
With both new and long-term patients, your 
most valuable asset in addressing the sexual 
problems patients bring to your attention is a 
list of dependable sex therapists similar to those 
you use for surgery, neurology, psychiatry, etc. 
Until you have developed a dependable referral 
list of your own, solicit suggestions from your 
colleagues. Be sure to ask patients whom you 
refer to a sex therapist to let you know how 
they felt about their care. In addition, find 
out if the patients made use of the therapist’s 
suggestions. The ability to engage patients in 
treatment programs and motivate follow-through 
is a necessary therapeutic skill. If most of the 
patients you refer to a particular therapist go 
for one visit and never return, it would be advis- 
able to find another referral. 


INTERVIEW TECHNIQUES 
FOR THERAPISTS 


The clinical intake procedures conducted by 
therapists follow similar lines of inquiry, with 


More emphasis on psychological dimensions. A 
certain number of medical questions must be 
asked in order to ascertain whether sexual diffi- 
culties have a physiological or pharmacological 
ye as can easily happen when a patient comes 

€rapy while taking sex-offender drugs (be 


they legal or illegal). Therapists should first de- 
termine if a referral or a phone call to a physi- 
cian is indicated. Sharing a patient’s intake with 
a physician saves time for both professionals. 
A written evaluation of the therapist’s intake 
interview should be sent to the physician for 
inclusion in the patient’s chart. A partial intake 
could be similar to the medical form patients 
fill out in physicians’ offices when they first 
seek help for a physical complaint. 

It is important to explain to patients that 
physicians and therapists serve two complemen- 
tary functions. The main reason for teamwork 
is that each discipline can fill in part of the 
“sexual puzzle.” Communication about a poten- 
tial treatment strategy might include a succinct 
summary of how best to take advantage of 
professional expertise. Therapists, who usually 
see patients on a weekly or biweekly basis, can 
be particularly helpful to both patients and phy- 
sicians, if they are alert for noncompliance with 
health-care recommendations. They can also 
contribute by communicating interdisciplinary 
information that addresses the medical, phar- 
macological, and psychological issues in an inte- 
grated fashion, and by reinforcing dietary limi- 
tations, stop-smoking protocols, and alcohol 
recovery programs. It is also comforting for 
therapists to know that they can consult with 
physicians on problems in “gray areas.” 

Physicians typically do not take full advan- 
tage of clinical therapy as a resource. They are 
even less inclined to refer to for sexual condi- 
tions. Even when they do refer, only one in 
four patients is willing to pursue treatment — 
although these statistics can be improved with 
follow-through. A partnership between physi- 
cians and other therapists is therefore essential. 
Sex therapists are the best source of information 
regarding sex drive and levels of response; clini- 
cal therapists are the best source for psychologi- 
cal evaluations of responses to medications; and 
physicians are the best source of information 
about the physiological side effects of prescrip- 
tion drugs. Unfortunately, physicians and thera- 
pists rarely benefit from one another’s experi- 
ence and expertise. A physician may prescribe 
a drug but fail to alert the therapist regarding 
its side effects. Usually the therapist does not 


realize that these effects are due to the drug. 
Both physicians and therapists could consult on 
these side effects to mutual advantage. 


DESIGNING TREATMENT 
STRATEGIES 


Designing a treatment strategy intended to avoid 
or manage the sexual side effects of drugs is a 
very straightforward task that can be clearly 
delineated (see Table 3.7). 


° Step | Investigate alcohol and illegal drug 
abuse and cigarette smoking, as appro- 
priate. 


° Step 2 Be assertive about helping your 
patients utilize the resources that self-disci- 
pline, diet, exercise, and habit control can 
provide. Explore and implement all non- 
drug strategies that could enhance the 
patient’s condition, such as weight loss; 
special diet regimens for blood pressure, 
ulcer, and diabetes; exercise; stress reduc- 
tion techniques; and any other strategies 
beneficial to the physical problem and/or 
to sexual health. Suggestions to patients 
about changes in lifestyle generally net no 
tangible results without the follow-up dis- 
cussion of Step 3. 

© Step 3 Establish realistic goals (weight loss, 
exercise, quitting smoking, etc.) through 
discussion with the patient and determine 
what avenues of implementation are most 
suitable. For example, if weight loss is the 


Table 3.7 Strategy and Goal Setting 


1, 


2. 
3. 


4. 
- Define a phase-2 Strategy in case phase 1 is not 


Investigate alcohol/illegal drug abuse and 
smoking. 
Discuss all non-drug strategies/lifestyle changes. 


Establish realistic goals and means of implemen- 
tation. 


Set a specific date for achieving the goals. 


successful. 


. Schedule a return appointment before patient 


leaves the office. 


After exploring all relevant and nee 
non-prescription health strategies, evaluat 
following questions: 
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goal, will the patient be helped More p 
twelve-step-type program, by Working _ 
a nutritionist, by physician Supervisigt 
etc. Regarding smoking, examine the Pe 
approach for your patient individual), , 
smokenders, nicorettes, the nicotine Patches 
etc. Establish short-term and long-term 
goals: e.g., weight loss perhaps in fe 
pound increments, a minimum Satisfacty 
health weight, and an ideal weight, If alco. 
hol, smoking, weight, diet and exercise are 
all important elements, decide on Priori. 
ies, sequence, and strategy. Be sure to refer 
your patient to suitable programs as appro. 
priate. Advising a patient to Stop drinking 
is an important first step, but not sufficient 
in most cases. Some patients will Need to 
be helped to understand that they require 
an aggressive inpatient program. Others 
may respond well to outpatient treatment, 
Step 4 Set specific deadlines. Ask the pa- 
tient by what date he or she thinks the 
particular objective can be reached. Solicit 
a commitment that, if the goal is not 
achieved, the patient will pursue whatever 
form of therapy is appropriate to achieve 
it. For example, if your patient decides 
to stop smoking, set a date for stopping 
(within two weeks to a month, for exam- 
ple) and together set a date to evaluate the 
success of the program three to six months 
in the future. 


Step 5 Ask the patient what alternative 
program (“phase 2”) would be acceptable 
if “phase 1” is ineffective. The first impact 
of this two-phase commitment is to it 
crease the likelihood that phase 1 (achiev- 
ing the goal) will occur. The second impact 
is to minimize the damage of failure ! 
Phase 1 does not work. The patient has 
made an agreement to proceed to phase 2 
to which you, as the physician, can 
fluence and facilitate compliance. 


Step 6 Schedule the next appointment i 
fore your patient leaves the office. 
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1. If medication is still necessary, which drug 
is most suitable and has the fewest sexual 
side effects? 


2. Does the patient have a persisting sexual 
condition that might make one drug pref- 
erable to another (e.g., if the patient suf- 
fers from premature ejaculation, is there 
a relevant drug with a side effect that 
inhibits ejaculation)? 

3. If your patient is already on medication 
that is adversely affecting sexual function- 
ing can the dosage of the drug be reduced 
without negatively affecting the patient’s 
health? 


4. Can the drug be discontinued for a month 
or two without unacceptable risk in order 
to determine whether the sexual dysfunc- 
tion is relieved by removal of the drug? 


5. If your patient cannot tolerate the absence 
of medication or reduction of dosage, or 
if reduction of dosage is ineffective, is 
there a suitable alternative drug with less 
potential for adverse sexual side effects? 


If the original drug has been reduced or termi- 
nated, or if a substitute drug has been prescribed 
and no sexual improvement is clinically evident, 
do not assume that the original drug was not 
the problem; it may have precipitated sexual 
problems that persist long after the drug is dis- 
continued. The medication caused the sexual 
problem, but the sexual problem usually causes 
psychological reactions that reinforce the dys- 
function. Fears of performance develop, for 
example, that can persist long after the drug is 
withdrawn, and that perpetuate a sexual disor- 
der on a psychological basis that was original- 
ly triggered by a drug effect. Do not dismiss 
chronic sexual dysfunction with comments like, 
“It comes with age.” At this point, refer the 
patient to a skilled sex therapist; short-term 
sex therapy can usually correct any long-term 
adverse psychological effects of sexually toxic 


drugs. In some cases the severity of the disease 
and/or the need for multiple drugs make it 
difficult or impossible to find a satisfactory 
therapeutic alternative that does not compro- 
mise sexual function. A patient’s condition can 
be so unique that it can only be managed medi- 
cally by one of the most sexually hazardous 
medications. Even under these circumstances, 
however, do not tell your patient to “learn to 
live without sex.” More positive options are 
available, such as further medical evaluation 
and intervention; therapy to help the patient 
to enjoy a somewhat limited sexual repertoire; 
surgery (penile implant); supplemental lubri- 
cants/dilation procedures; and the addition of 
sexually effective medications to counteract the 
adverse effects of necessary drugs. 

The differential diagnosis of drug-induced 
sexual dysfunction is essential to developing an 
appropriate treatment strategy. While the forces 
that influence human sexual response are com- 
plex, a systematic diagnostic approach can usu- 
ally distinguish between the medical, psycholog- 
ical, and pharmacological etiologies. Since they 
are typically all present to some degree, it is 
particularly important to have a comprehensive 
clinical picture of the role each plays. 

Part II introduces gender differences and 
hormonal therapies. The distinctions between 
men and women are more obvious sexually than 
in any other respect. Even so, these marked 
sex-linked patterns have not been fully appreci- 
ated by modern medicine. While Part I provided 
general principles and strategies for dealing with 
drug-related sexual problems, Part II develops 
the foundation for understanding why men and 
women must be evaluated and treated separately 
with regard to drugs and sex. It will become 
clear that the same drug often affects men and 
women in distinctly different ways sexually. But 
in order to fully appreciate the scope of these 
differences, a thorough grasp of the neuroendo- 
crine gender gap is essential. 


Part I 
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Sexual Aspects 
of Neurochemistry 


OBJECTIVES 


¢ To identify and clarify the neuroendocrin- 
ological mechanisms of action that influ- 
ence sex 


© To provide quick reference summaries of 
each known sexual mechanism of action 


© To identify gender-based differences in phar- 
macological side effects 


¢ To provide a description of the various 
neurotransmitter hormones and structures 
involved in the sexual aspects of neuroen- 
docrinology 


Much of our information about human sexu- 
ality comes from animal studies which have 
obvious limitations. Very few researchers have 
observed and measured human sexual activity. 
(Masters and Johnson [1966] are an exemplary 
but unfortunately rare research team who have 
provided objective sexual data in this fashion.) 
Most recently, valuable information about liv- 
ing subjects has been obtained through thera- 
peutic penile injections, which have enabled us 
to add to our knowledge of neurotransmitter 
effects on male sexual functioning (see Chapter 
31). When various vasodilators have been in- 
jected directly into the penis, in an effort to 
Produce an erection, the clinical response varies 
according to the underlying disease causing the 
Impotence. Other data about human sexual func- 
Uoning have been charted from the sexual conse- 
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quences of naturally occurring diseases, such as 
cerebrovascular accidents (strokes), neurologi- 
cal (spinal cord injuries, multiple sclerosis), and 
endocrine diseases (diabetes, hyperprolactine- 
mia). As we identify sexual changes associated 
with these diseases, we can analyze retrospec- 
tively and indirectly the mechanisms involved. 
Some speculative aspect remains, however, be- 
cause living humans are obviously not available 
for dissection and laboratory documentation; 
cadavers can only facilitate our investigations 
of the anatomical and neurological structures 
implicated in human sexuality. 

Even though our data base and resources are 
restricted by these realities, research conducted 
throughout the last decade has netted a wealth 
of discoveries. Ten years ago, scientists consid- 
ered testosterone and estrogen to be the basic 
hormones involved in sexual drive and response. 
Over 30 mechanisms that influence sex directly 
or indirectly are identified in this text. In addi- 
tion, the neurotransmitters that interact with 
specific brain structures are also becoming more 
clearly understood. However, this mapping pro- 
cess is still very much in its infancy. Here espe- 
cially, animal research is insufficient. In this 
chapter, we summarize what is known to date 
and speculate upon possibilities that will be bet- 
ter defined in the future. 

In the 1940s the endocrine system was con- 
ceptualized as existing outside the blood-brain 
barrier and therefore not controlled by the brain. 
The pituitary, situated below the barrier, was 


38 


known to signal various glands throughout the 
body. During the 1950s research revealed direct 
endocrine influence from the hypothalamus; 
and, finally, in the 1960s, peptide hormone- 
releasing factors were identified in the hypo- 
thalamus. For example, the newly identified 
hypothalamic luteinizing hormone releasing 
hormone (LHRH) peptide was recognized as 
regulating the luteinizing hormone (LH) pitu- 
itary-gonadal feedback circuit. Several such hy- 
pothalamic-releasing peptides were identified, 
establishing the still-expanding field of peptide 
neurotransmission. 

The synthesis and secretion of pituitary pep- 
tide hormones, luteinizing hormone (LH), and 
follicle-stimulating hormone (FSH) are regulat- 
ed by a hypothalamic releasing factor or hormone 
(designated alternatively as gonadotropin-releas- 
ing hormone [GnRH], LHRH, or luteinizing 
hormone releasing factor [LRF]). Although this 
releasing hormone is chiefly localized in the 
median eminence of the hypothalamus, its activ- 
ity involves anterior hypothalamic (AH), medial 
preoptic (MPO), and ventromedial (VMH) con- 
trol which, in turn, is sensitive to activation of 
neurotransmitter (DA, NA, 5-HT) and sex hor- 
mone (androgen and estrogen) receptors that are 
abundant in these areas. While LHRH regulates 
both LH and FSH, differences in the nature of 
LH and FSH secretion indicate that a separate 
FSH releasing factor may be operating. Our 
increasing understanding of this complex and 
fascinating puzzle points to the inevitable con- 
clusion that the biochemistry of sex is inextrica- 
bly linked with our emotions and thoughts, and 
therefore mediated through the higher struc- 
tures of our brain, in synchrony with a concert 
of hormones and chemicals circulating through- 
Out our bodies. 

This neurochemical identification of interac- 
tive mind-body circuits has been vital to the 
development of sexual pharmacology (as well 
as to other neurochemical areas of study such 
as immunology). In fact, currently the brain is 
being redefined as an endocrine organ because 
it not only controls distant endocrine functions, 
pie dss Fes ees hormones itself called 
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sion by dopamine and serotonin involves 
than one percent of human Nervous fe es 
activity. The excitatory amino acid SVstem, 
cluding glutamate transmission, a Separate ie, 
rotransmitter system, is currently the focus é 
advances in molecular pharmacology, 

Various studies have indicated positiyg eh 
fects on the nucleus accumbens brain Teinforce, 
ment center by dopaminergic agents, Marijuana 
odors, brain stimulation, and other Process 
that have also been shown to affect sex pog. 
tively (see Chapter 26). Testosterone Potentiates 
the sexual effects of dopamine through syne. 
gistic action in brain sex centers, such as the 
medial preoptic nucleus. Conversely, the ny. 
cleus accumbens is inhibited by agents that nega. 
tively affect sex, such as serotonin, GABA, and 
opiates. Specific activation of the nucleus ac. 
cumbens by sexual stimuli and sexual activity 
also has been demonstrated. The connection 
between sexual activity and activation of the 
brain reward center is important because it as- 
sures reproduction by making sex rewarding. 

Of particular interest in research is identify- 
ing the distinctions between the male and female 
brain anatomically and histologically. A central 
premise of sexual pharmacology is that men and 
women are sexually more different than alike— 
from their anatomy to their hormones, emo 
tions, and needs — and that these differences Will 
affect sexual responses to various pharmacolog- 
ical agents. Biochemical and hormonal differ- 
ences between men and women are clear. While 
both sexes have all the mechanisms of actio? 
we will be describing, each has dramatically 
different concentrations of these substances 4! 
they behave differently in males and females 
Behavioral and psychological differences, while 
often clear, are far less standardized. It gen®t 
ally appears that men and women process ie 
data differently and respond differently: 4 
example, typically, the male must concent 
in order to delay orgasm; by contrast, the fem® 
must concentrate in order to have an on 
Men are usually mono-orgasmic; wome? or 
monly have the capacity to be multi-orgast 
Men usually detumesce abruptly after eX» ® e 
women prefer to bask in the afterglow an¢° 
tinue cuddling. 
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The age-old debate about whether nature or 
nurture is responsible for certain differences 
between the sexes undoubtedly will continue 
indefinitely into the future. We do not intend to 
end this debate — only to point out demonstrable 
biological, physiological, neurochemical, ana- 
tomical, and hormonal differences and what- 
ever behavioral implications will shed light on 
these important gender distinctions. 


MECHANISMS OF ACTION 
AFFECTING SEXUALITY 


In order to appreciate the sexual properties of 
a drug, it is important to understand which 
mechanisms of action have been identified that 
can affect sex. All drugs work through one 
or more mechanisms of action. For example, 
aspirin is an anticoagulant that prevents strokes 
by interfering with platelet aggregation. Inter- 
fering with platelet aggregation is one of the 
general mechanisms of action of aspirin. It is 
also specifically beneficial sexually because, via 
the same mechanism, the patency of the fine 
vessels to the penis is also protected, promoting 
erections in men who might otherwise be ob- 
structed. Consequently, interfering with platelet 
aggregation qualifies as a sexual mechanism of 
action. It is not necessary to have a degree in 
pharmacology or to understand all dimensions 
of the particular mechanism of action, but it is 
important to grasp the basic principles. We need 
to ask: When a particular mechanism of action 
is affected in one direction, does it activate or 
inhibit any aspect of sexual response? What 
sexual emotion or function is influenced? Is the 
effect similar or different in men and women? 
When the mechanism is affected in the opposite 
direction, are sexual changes also associated? 
Or is there no effect? 

Our first insights into sexual mechanisms of 
action involved hormones. With the identifica- 
tion of numerous neurotransmitters, additional 
sexual mechanisms of action were identified. 
Both hormones and neurotransmitter are vari- 
Ously mediated by the brain. The mechanisms 
described in Tables 4.1 and 4.2, therefore, con- 
Sist primarily of hormones and neurotransmit- 


Table 4.1 Mechanisms of Action Affecting 
Sexual Response 


NATURALLY OCCURRING 
ENDOGENOUS SUBSTANCES 
WITH GENERALLY EXCITATORY 
SEXUAL ACTIONS 
(Increase in dose or activity favorable to sex; 
decrease in dose or activity unfavorable to sex.) 


Adrenergic (Alpha,) Activity 
Adrenergic (Beta,) Activity 
Calcitonin-Gene-Related-Peptide (CGRP) 
Cholinergic Activity 
Dehydroepiandosterone (DHEA/DHEAS) 
Dopamine (DA) 
Endothelium-derived Relaxing Factor (EDRF) 
Estrogen (female only) 

Excitatory Peptides 
Growth Hormone (GH) 

Histamine 
Luteinizing Hormone Releasing Hormone (LHRH) 
Nitric Oxide (NO) 

Oxytocin 
Prostaglandins 
Substance P (SP) 

Testosterone 
Vasoactive Intestinal Peptide (VIP) 
Vasopressin 
Zinc (replacement value only) 


ters (as well as a few other recognized sexual 
mechanisms of action) and reflect our current 
understanding of the neuroendocrinology of sex. 
As our knowledge and sophistication increase, 
sexual mechanisms of action will expand fur- 
ther, just as they grew beyond the scope of 
endocrinology alone. 

Understanding the sexual influence of each 
mechanism of action not limited to the endo- 
crine system is the basis for understanding the 
sexual properties of drugs. One way to evaluate 
these mechanisms is to consider them in related 
groups based upon an axis of effect ranging 
from excitatory to inhibitory. The excitement/ 
inhibition axis is directly related to sexual func- 
tion and dysfunction. Sexual desire and response 
are associated with excitement. Consequently, 
as long as excitement is not excessive or disrup- 
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tive, drugs which increase excitement generally 
enhance various aspects of sex while drugs with 
inhibitory effects generally decrease desire and/ 
or responsiveness. 

However, sexually activating features are not 
universally desirable. In keeping with this spec- 
trum, excessive excitement can trigger hyper- 
sexuality and other aberrant sexual patterns. 
Excitatory substances include: epinephrine, ace- 
tylcholine, dopamine, histamine; androgens 
such as DHEA/DHEAS and testosterone; and 
various peptides including oxytocin, vasopres- 
sin, LHRH, prostaglandins, Substance P, CGRP, 
and VIP. Inhibitory substances include: GABA, 
cortisol, melatonin, MAO, opioids, progester- 
one, prolactin, and serotonin. 

Specific side effects can also be associated 
with sexual repercussions along an excitatory/ 
inhibitory axis. Sedation, decreased sensation, 
inactivity, lack of initiative, depression, weak- 
ness, and fatigue are consistent with the inhibi- 
tory pole; activation, movement, attention, in- 
creased sensation, and intensity correlate with 
the excitatory pole. It should be noted that some 
drugs which are capable of promoting sexual 
desire and response may also be potentially 
problematical and pathological. For example, 
activation and intensity are also associated with 
anger, aggressiveness, poor impulse control, and 
psychosis. Tables 4.1 and Table 4.2 list the vari- 
ous mechanisms of action that influence human 
sexuality according to whether they generally 
improve or detract from sexual responsiveness. 


Adrenergic (Alpha,) Activity 


(Primarily excitatory) 


© enhances desire and arousal 


© facilitates the action of dopamine, testos- 
terone, acetylcholine, vasopressin, and 
prostaglandins 


* promotes peripheral vasoconstriction 
© can cause impotence and trigger ejacula- 
tion 


Alpha, adrenergic receptors increase adren- 
ergic (sympathetic) stimulation by mediating nor- 
epinephrine and epinephrine release. Norepineph- 
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Table 4.2 Mechanisms of Action Inhib 


iti 
Sexual Response ne 


NATURALLY OCCURRING 
ENDOGENOUS SUBSTANCES 
WITH GENERALLY INHIBITING 
SEXUAL ACTIONS 
(Increase in dose or activity unfavorable to 


é ae Sex; 
decrease in dose or activity favorable to se ; 


x.) 


Adrenergic (Alpha,) Activity 
Angiotensin II (Ang II) 
Cortisol 
Estrogen (male only) 
Melatonin 
Monoamine Oxidase (MAO) 
Neuropeptide Y (NPY) 
Opioids 
Progesterone 
Prolactin 
Serotonin (5-HT) 
Thyroid Hormone* 

Vasoconstrictive Peptides (Ang II and NPY) 


*Both increase and decrease in thyroid activity unfavorable to sex. 


rine (NE) release is the key agent in general 
physical and mental arousal, not just sexual 
arousal. In the brain, norepinephrine is released 
from the locus coeruleus (LC), which is involved 
in activation, arousal, and attention. Norepi- 
nephrine can specifically modulate sexual reat- 
tions by stimulating LHRH secretion. 
Alpha, adrenergic stimulation also facilitates 
other excitatory substances, including dopa 
mine, testosterone, acetylcholine, vasopress!™ 
and prostaglandins. Of the two major catechola- 
mines — norepinephrine and dopamine—noreP™ 
nephrine is more nonspecific for sexuality 2 
pleasure than dopamine. Even so, norepinep 
rine is an essential prerequisite; it functions MU 
like a battery current that must be activated 
order for the rest of the sexual apparatus © 
ignite and operate. However, norepineP i 
also can have a paradoxical effect: Excess! 
sympathetic stimulation can cause enough ane 
to short-circuit sexual function. Excess alm 
activity can cause sexual problems via two! a 
ent mechanisms: centrally, through CNS act 
tion of anxiety which can inhibit erect 
trigger ejaculation; peripherally, through v4 4 
constriction that can prevent or abort erect! 
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Adrenergic (Alpha,) Activity 


(Primarily inhibitory) 


decreases desire and arousal 
prompts peripheral vasoconstriction 
antagonizes alpha, activity 


can decrease anxiety-related premature ejac- 
ulation 


Alpha, adrenergic receptors essentially have 
the opposite effects of alpha; adrenergic recep- 
tors: They decrease adrenergic (sympathetic) 
stimulation. Located pre-synaptically to alpha, 
receptors, many but not all alpha, receptors 
indirectly inhibit alpha, receptor firing by reduc- 
ing the release of NE. Thus, alpha, receptors 
reduce adrenergic activity by inhibiting alpha, 
stimulation. Alpha, receptor agonists (stimula- 
tors) have the same effect. The function of post- 
synaptic alpha, adrenergic receptors has not yet 
been adequately studied. 

One property that alpha, and alpha, agonists 
have in common is peripheral vasoconstriction, 
particularly in surface tissue like the genitals. 
Consequently, both agonists have the potential 
to affect erection adversely. Alpha, agonists such 
as clonidine, used to treat hypertension, de- 
crease sexual desire and response in males, while 
alpha, antagonists such as yohimbine can in- 
crease male sexual desire and response. The 
sexual effects of these drugs appear to be caused 
by actions in the brain rather than the penis. 
The only sexual advantage of alpha, agonists 
may be to decrease sexual anxiety and perhaps 
anxiety-related premature ejaculation. 

The sexual effects of alpha, agonists in fe- 
male animals and in women are unclear, but 
until proven differently, it would be logical to 
assume that sexual arousal and orgasm would be 
decreased. When possible, avoid this potential 
problem by selecting an alternative. 


Beta, (8,) Adrenergic Activity 


(Primarily excitatory) 


* vasodilator 


* promotes nervousness, “stage fright” 


Beta, adrenergic stimulation has strong smooth 
muscle relaxing properties that can be used to 
treat bronchoconstrictive disorders, disorders of 
peripheral vasoconstriction, as well as erectile 
disorders (particularly arteriosclerosis, which 
reduces blood flow to the extremities). Beta, 
agonists also can cause peripheral nervous reac- 
tion such as tremor and shakiness, which is why 
beta-blockers have been useful in treating the 
symptoms of “stage fright.” Although the excit- 
atory effect of beta-agonists appears to enhance 
sexual arousal, the nervous reactions can con- 
tribute to anxiety. 


GABA 
(Primarily inhibitory) 


sedating 
disinhibiting paradoxical effects 
reduces anxiety, panic 


diminishes active sexual response in both 
sexes 


promotes receptive sexual response in fe- 
males 


The inhibitory action of GABA activity (best 
represented pharmaceutically by benzodiazepines) 
occurs chiefly in the limbic system, which modu- 
lates sexual attention, arousal, cognition, and 
personal reaction to others. Partners of patients 
treated with benzodiazepines may feel that the 
drug detracts from interpersonal and emotional 
reactions so that sexual interactions are less 
satisfying by muting responses due to CNS de- 
pression. Inhibition and sedation due to benzo- 
diazepines may cause disorientation and disrupt 
sexual interest and rhythms indirectly. In ad- 
dition, the dynamic range of sexual responses 
and reactions may be decreased directly. It is 
often difficult to differentiate deficits in general 
arousal (sedation) from specific sexual effects. 
Results of animal studies indicate that benzodi- 
azepines seem to have different effects on males 
and females. In both sexes they may diminish 
“active” sexual responses; in females, however, 
they may increase selectively “receptive” sexual 
responses, such as lordosis. 
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Because of a reduction in anxiety, aversive 
or fearful sexual attitudes may be blocked by 
benzodiazepines, decreasing sexual avoidance, 
phobia, and panic. However, without concomi- 
tant psychotherapy, the negative sexual reac- 
tions will return once the medication is discon- 
tinued. Thus in the short term, sexual activity 
may be facilitated by the reduction in anxiety 
and avoidance patterns, in the long term, how- 
ever, the most predominant effect of benzodi- 
azepine/GABA medications is to lower sexual 
arousal and responsiveness. 


Calcitonin-Gene-Related-Peptide 
(CGRP) 


This peptide appears to be involved in peripheral 
vasodilation and perception of genital sensa- 
tion. In animals, CGRP appears to be a cofactor 
in sexual arousal. As yet, little is known of its 
neural and peripheral actions. 


Cholinergic Activity 
(Primarily excitatory) 


* once considered to be solely responsible 
for erection and lubrication mediated by 
parasympathetic nerves 


© generates theta rhythms 
¢ involved in both seizure and orgasm 


Cholinergic activity was once credited as the 
neurotransmitter responsible for the parasym- 
pathetic stimulation necessary for erection and 
lubrication. Currently, it is believed only to fa- 
cilitate other noncholinergic factors, which in 
turn are directly responsible for these sexual 
reactions. Cholinergic activity, by its involve- 
ment in limbic system arousal and excitement, 
mediates all types of sexual thoughts, attitudes, 
and memories (REM dream sleep is a choliner- 
gic-driven process). Cholinergic activity in lim- 
bic structures (septum, hippocampus) is charac- 
terized by theta rhythms. EEG theta rhythms 
that accompany sexual arousal and orgasm indi- 
cate the participation of cholinergic activation. 
(Interestingly, neural hyperexcitation generated 


during cholinergic activity is involved 
seizure and orgasm.) 

Peripheral cholinergic activity also Promote 
various secretory processes associated with Pe 
sexual genital function (urination, defecation) 
as well as tissue secretion essential to sexual ac 
tivity (e.g., cholinergic inhibition Causes 
mouth, which can interfere with taste ang kiss. 
ing and may also diminish vaginal lubrication) 


in Doth 


Cortisol 


(Acutely excitatory, chronically inhibitory) 


¢ paradoxical patterns 
© long-term depressant effect on sex 


Cortisol is a steroid secreted by the adrenal 
gland along with progesterone and DHEA. Cor. 
tisol release is triggered from the brain by neural 
peptides — directly by ACTH from the pituitary 
and indirectly by corticotropin releasing factor 
(CRF) and vasopressin from the hypothalamus. 
While the involvement of these neural peptides 
with cortisol is not yet completely clear, ACTH 
and vasopressin apparently mediate the “emer- 
gency reaction” property of cortisol when it is 
experienced on an acute basis. However, the 
long-term consequence of cortisol seems to be 
suppression, depression, and exhaustion. While 
this suppressive action is beneficial in reducing 
rash and other troublesome immune reactions, 
tissue (whether it be brain or bone cells) degenet- 
ates during prolonged cortisol exposure. 

The emotional effects of cortisol are also para 
doxical. Psychoses, derangement, and aggression 
can be promoted by cortisol-like steroids such 
as prednisone and anabolic steroids. Excessivé 
cortisol levels can have either a depressant oF 
destabilizing effect, ranging from decreased seX 
drive to perverse behavior in psychotics. 


Dehydroepiandosterone (DHEA! 
DHEAS) 


(Primarily excitatory) 


* most abundant androgen 
* associated with sex drive, especially in W° 
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DHEA/DHEAS are androgens produced in 
the adrenal gland. While they are the most abun- 
dant androgens in humans, they have only about 
3% of the androgenic potency of testosterone. 
They are thought to be a precursor substance for 
testosterone, peripheral androgens, and other sex 
hormones including estrogen. They have been 
of clinical interest mainly for their contribution 
to hirsutism and acne. 

DHEA/DHEAS have received little scientific 
attention until their recent association with lon- 
gevity research; their sexual profile is just begin- 
ning to emerge. A few years before puberty 
(adrenarche), DHEA/DHEAS levels begin to 
increase and reach a peak in the third decade 
of life, declining steadily thereafter. Some re- 
searchers have associated the drop of DHEA/ 
DHEAS below a critical level as a factor in 
aging and as a male climacteric analogue (adre- 
nopause) of menopause. DHEA/DHEAS may 
stimulate sex drive in both men and women, 
but less potently than testosterone. In addition, 

DHEA/DHEAS appear to have an excitatory 
impact in the limbic arousal system of both 
women and men, in contrast to the suppressive 
actions of cortisol and progesterone that typi- 
cally have negative sexual effects (see Chap- 
ter 9). 


Dopamine 


(Primarily excitatory) 


¢ mediates pleasures 
* increases sex drive 
® promotes orgasm 


Dopamine is perhaps the most important 
neurotransmitter for experiences of pleasure, 
reinforcement, reward, movement, attraction, 
and various other processes intrinsic to sexual 
attraction, desire, arousal, response, orgasm, 
and satisfaction. It is so closely intertwined with 
sex that it is unclear whether dopamine pro- 
Motes sex or sex promotes dopamine. However, 
Its excitatory properties can cause or contribute 
to Psychoses as well as sexual compulsion, ad- 
diction, and some perversions. 
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In men, dopamine may promote premature 
ejaculation; in women, it may facilitate orgasm. 
In both sexes, it appears to increase sex drive. 
Its action appears to be potentiated by sexual 
stimulants such as testosterone and estrogen and 
inhibited by sexual depressants such as seroto- 
nin. The sexual properties of dopamine and do- 
paminergic drugs are discussed in detail in 
Chapters 26 and 27. 


Estrogens 


(Excitatory and inhibitory in women, inhibitory 
in men) 


¢ contributes to sexual desire and respon- 
siveness in females 


e promotes lubrication 


e facilitates action of serotonin, opioids, pro- 
lactin, and oxytocin 


Estradiol and other estrogens, which are pro- 
duced in the ovaries and through metabolism 
from other body steroids, can promote all as- 
pects of female sexuality including desire, at- 
traction, lubrication, orgasm, and satisfaction. 
Estrogens are essentially female hormones, al- 
though men have small amounts in their sys- 
tems. Female cycles and secondary sex charac- 
teristics are dependent upon estrogen activity. 

In women, estradiol is sexually and mentally 
activating; it may also have an antidepressant 
effect in women through inhibiting monoamine 
oxidase. Beneficial moisturizing and lubricating 
actions on skin and body tissues have been iden- 
tified. The relative sexual potency of estradiol 
in women compared to testosterone in men is 
under debate. The sexual role of estrogen in 
men is unclear, except for a feminizing influence 
on secondary sex characteristics (i.e., gyneco- 
mastia, hair patterns). 

On both physical and mental levels, estrogens 
in women serve to attract males. As female sex 
steroids, estrogens facilitate the actions of sero- 
tonin, opioids, prolactin, and oxytocin. Their 
activating effect on sensation is exemplified by 
the superior sense of smell in women compared 
to men. (See Chapter 5 for a detailed discussion 
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of the relation between estrogens and pharmaco- 
logical agents.) 


Growth Hormone (GH) 


Growth hormone supports the growth of body 
tissue and appears to generate a feeling of calm 
and confidence which promotes satisfying sex. 


Histamine 


(Primarily excitatory) 


* antagonism causes sedation through CNS 
depression 


Histamine has arousal, sensitizing, and blood 
flow facilitating properties similar to excitatory 
peptides, particularly substance P. Its inhibition 
causes sedation, increased appetite, and reduc- 
tion of cutaneous sensitivity and secretions. 


Luteinizing Hormone Releasing 
Hormone (LHRH or GnRH) 


This peptide hormone is released from the hypo- 
thalamus and triggers release of luteinizing hor- 
mone (LH) from the pituitary. It simulates go- 
nadal testosterone production and regulates the 
menstrual cycle and other estrogen-related activ- 
ities. LHRH may also act as a neurotransmitter 
in the brain directly stimulating libido. It ap- 
pears to be the primary neural releasing sub- 
stance initiating sexual attraction and approach. 
Through its triggering action on testosterone 
production, it mediates communication of sex- 
ual impulses from the brain to the body. LHRH 
not only triggers hypothalamic-pituitary func- 
tion essential to sex, but also appears to be 
secreted in the brain during sexual encounters, 
facilitating sexual attraction. 


Melatonin 


(Primarily inhibitory) 


* involved in diurnal and seasonal cycles 


¢ central to understanding the Telationsh 

of light and sex D 

Melatonin is a serotonin-like substance inhip 
ited by light and promoted by sleep (anq hiber. 
nation in animals). It is produced and se 
by the pineal gland. In animals its Secretion 
causes gonadal recession which accompanies the 
shortening days during winter, often Preparing 
animals for a period of sexual quiescence, With 
the recent therapeutic success of light therapy 
for winter depression, we may be able to deter. 
mine if melatonin has sexual effects in humans 
similar to those in animals. 


Creted 


Monoamine Oxidase (MAO) 
(Primarily inhibitory) 


© may cause depression 


¢ MAO-A decreases norepinephrine, seroto- 
nin, dopamine 


¢ MAO-B is more specific for dopamine and 
excitatory phenylethylamines (PEA) and 
can decrease sex drive and responsiveness 


MAO is the enzyme that breaks down mono- 
amines and degrades NE, E, 5-HT, and DA. It 
is speculated that increased activity is associated 
with depression, but one cannot yet state defini- 
tively that it causes depression. Generally, MAO 
activity is thought to cause depression by de- 
creasing these monoamines. There is evidence 
that people who tend to seek out excitement 
and sensation of all kinds are deficient in MA0: 

MAO inhibitors block the action of thes¢ 
MAO enzymes, resulting in increased levels of 
norepinephrine, serotonin, and dopamine. MAO- 
A enzyme inhibition may decrease feelings © 
depression, phobia, and panic, but may als 
increase serotonin production, leading t0 ss 
creased orgasm and lowered sexual sensitivill: 

By contrast, MAO-B enzymes are specific for 
dopamine and phenylethylamine, which are ® 
dogenous adrenergic-like stimulating chemic@® 
Consequently, their inhibition by drugs SUC |. 
deprenyl (Eldepryl) can lead to heightened le 


‘phrine, seroto- 
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ies (PEA) and 
responsiveniss 


Sexual Aspects of Neurochemistry 24 


of these stimulating adrenergic chemicals and 
consequently to increased sexual desire, arousal, 
response, orgasm, and ejaculation. 


Nitric Oxide (NO) or 
Endothelium-derived Relaxing 
Factor (EDRF) 


(Primarily excitatory) 
e vasodilators 


Drugs that promote endothelium-derived re- 
laxing factor (EDRF) activity will facilitate blood 
flow necessary for sexual response in general 
and erection in particular. The chemical identity 
of EDRF is not known, but it appears identical 
or similar to nitric oxide. Nitric oxide is gener- 
ated by nerves in minute amounts to signal the 
cells of the endothelial lining of blood vessels 
to relax, allowing the vasodilation particularly 
important to erections. 


Opioids 
(Primarily inhibitory) 


© inhibit orgasm/ejaculation 
¢ diminish sex drive in both sexes 
¢ disinhibitory at low doses 


* facilitated by serotonin, estrogens, and pro- 
gesterone 


Opioids are perhaps the most powerful inhib- 
itory neurotransmitters/peptides in the body. 
Despite the association of endorphins and ro- 
mance, opiate drugs or endogenous opioids (en- 
dorphins, enkephalins = endogenous opioids) 
reliably decrease all aspects of sexual desire and 
response in animals. While feeling no pain and 
being tranquilized may be soothing, it is obvious 
that opiates/opioids are sexually inhibitory. 

Male drug addicts may initially attribute sex- 
ual properties to opiates because they can delay 
Orgasm/ejaculation. Similarly, female opiate us- 
€rs may benefit initially by reduction of anxiety 


and the inhibition of physical pain. Addictive 
opiates may also decrease sexual repression and 
psychological aversion to sex. Sooner or later, 
though, the essentially inhibitory effect of opi- 
ates/opioids will decrease sexual desire and re- 
sponse. Withdrawal from opiate addiction in men 
is characterized by spontaneous erections and 
orgasm/ejaculation. The sexual effects of en- 
dogenous opioids are presumably integrated 
into body chemistry so as not to be disruptive 
to sexual expression, but research into the sexual 
effects of endogenous opioids is just beginning. 
Opioid action is facilitated by serotonin, estro- 
gens, and progesterone. 


Oxytocin 


Oxytocin facilitates attraction and touch sensa- 
tion. It is a key substance known to spike during 
orgasm. It is integrally involved in bonding both 
as a cause and as an effect. Oxytocin levels in- 
crease secondary to touch. Once a touching 
pattern has been established, oxytocin levels 
increase with anticipation of touching. Its multi- 
faceted role in attraction, touch, mating, sex, 
orgasm, bonding, labor, parenting, nursing — 
to name only a few—makes it a complex chemi- 
cal with influence on human biology and emo- 
tion only marginally understood. 


Progesterone 


(Primarily inhibitory) 


© sexual depressant independent of testos- 
terone 


¢ can also lower testosterone 
© can cause depression, irritability 


Progesterone is an inhibitory hormone that 
can reduce sensation, neural excitation, and irri- 
tative skin reactions in both women and men. 
Its role seems to be more to protect than to at- 
tract. In females, progesterone plays a dominant 
role in protection and nourishment of the fetus 
and may limit sexual and social interaction with 
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males, because attention to men can interfere 
with care for offspring. In women, progesterone 
may be involved in defensive aggression. How- 
ever, in female animals progesterone has a short- 
term effect in association with estrogen. 

Progesterone seems to be an antiaphrodisiac, 
reducing sexual attraction generated by smells 
and other reflexive pheromonal stimulus cues. 
Its inhibitory function is analogous to the inhibi- 
tory effects of serotonin, opioids, melatonin, 
and cortisol. It often operates in opposition to 
testosterone and is more prevalent in females 
than males. By increasing monoamine oxidase 
(in contrast to estrogen and testosterone, which 
inhibit monoamine oxidase), progesterone has 
a depressant effect on monoamines, thus de- 
creasing erotic desire and sexual sensitivity in 
both men and women. 


Prolactin 
(Primarily inhibitory) 


e decreases sex drive/orgasm 
© can cause impotence 


e involved in sperm production 


Prolactin is secreted by the pituitary. Elevated 
levels of prolactin seem to depress sensation and 
alertness in general, and may be associated with 
mild depression and fatigue. Chronically ele- 
vated prolactin levels can reduce sex drive in 
both men and women and can also cause impo- 
tence. 

Prolactin normally increases in nursing moth- 
ers; excess secretion of prolactin can cause gy- 
necomastia and galactorrhea in both men and 
women. An abnormally high level of prolactin 
can also decrease testosterone to subnormal lev- 
els. Therefore, it inhibits sex drive in a manner 
characteristic of low testosterone levels in both 
sexes. Whether the diminished sex drive second- 
ary to prolactin is due to a direct mechanism 
of the drug or indirectly due to its reduction of 
testosterone is unclear. 

Prolactin levels spike during copulation and 
orgasm, but quickly return to normal levels. 


The implications of this finding have 

been fully explored. Prolactin also Surges a Yet 
stressful experiences such as nauseg vo Ting 
or fainting. ting 

Involved in sperm production and the « 

tenance” of genital tissue, prolactin ma 
tion as a precursor substance, nutrient 
cant. The sexual effects of low prola 
have not been studied. 
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Prostaglandins 


This group of peptide substances Prominently 
localized in the stomach and genital tissue facili. 
tate smooth-muscle vasodilation and tissue sen. 
sation. It appears to be a primary mediator of 
erection and lubrication. Prostaglandin E1 js 
currently used as a vasodilator for penile injec- 
tion-erection therapy. 


Serotonin (5-HT) 


(Primarily inhibitory) 


inhibits arousal and orgasm in both sexes 
© decreases anxiety and aggressiveness 
© symbiotic with estrogen 


facilitates opioids and progesterone 


Serotonin appears to restrain excessive excl 
tation, blunting impulsive pleasurable arousal 
and, in some cases, inhibiting orgasm com 
pletely. It appears to fall on the inhibitory pole 
of a dopamine-serotonin sexual axis. On the 
other hand, serotonin decreases excessive anxl- 
ety and aggressiveness that can make sex Ul 
pleasant and facilitates the warm sociability that 
is necessary for continued intimacy short g 
sexual peaks. It can prevent premature ejacu ig 
tion in men and exhibits a preferential relatio® 
ship with estrogen in women similar to the D ; 
testosterone connection in men. Serotonin _ 
seems to facilitate other chemicals such as : 
oids and progesterone that mute sexual excl 
tion. 
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Substance P (SP) 


This substance is one of a group of peptide 
chemicals prominently involved in local tissue 
reactions, including skin, muscle, and the gas- 
trointestinal tract. It is intricately involved in 
peripheral sensation and blood flow. Although 
generally studied as a mediator of pain transmis- 
sion, it modulates both sensations of pleasure 
and pain. It contributes to dilation of blood 
vessels involved in the response of the sexual 
organs and the skin to sexual stimuli and touch. 


Testosterone 
(Primarily excitatory) 


promotes sex drive, assertiveness, aggres- 
sion in both sexes 

facilitates action of dopamine, epineph- 
rine, and vasopressin 


inhibits actions of serotonin, opioids, and 
prolactin 


inhibits MAO 


Testosterone is the archetypical male hor- 
mone. It promotes sex drive, assertiveness, and 
aggression in both sexes and sexual responsive- 
ness in men (including orgasm and ejaculation); 
excessive levels can result in destructive aggres- 
sion, psychotic reactions, and irritative skin re- 
actions like rash and acne. 

Most testosterone production occurs in the 
gonads, but it is also derived from adrenal an- 
drogens and skin steroids. Secondary physical 
sex characteristics are maintained by its metabo- 
lite dihydrotestosterone (DHT). As an anabolic 
steroid, testosterone promotes growth hormone 
secretion. It also facilitates activating neuro- 
transmitters like dopamine and epinephrine and 
is inhibitory to muting or restful neurotransmit- 
ters and hormones like serotonin, opioids, and 
prolactin. The excitatory action of the peptide 
vasopressin appears to be linked to testosterone, 
furthering or contributing to its qualities of 
arousal, alertness, and attention. Testosterone 
weakly inhibits monoamine oxidase, an action 


which can raise monoamines and have an antide- 
pressant effect. 


Thyroid Hormone 
(Primarily inhibitory, may be excitatory) 


¢ both increases and decreases in thyroid 
hormone are toxic to sex 


e may interfere with testosterone 


Thyroid hormone is essential to normal body 
vitality and metabolism. A deficiency can result 
in fatigue, weakness, sexual disinterest, dry or 
coarse skin, weight gain, impaired attention, 
constipation, muscle aches, decreased muscle re- 
flexes, polyneuropathies, and bradycardia. From 
50 to 80% of hypothyroidal men and women 
experience decreased sex drive and insufficient 
sexual response. This sexual deficiency may be 
partly due to general anergia and lack of initia- 
tive. Fertility and testosterone production also 
may be impaired by hypothyroidism. Hyperthy- 
roidism has a general toxic effect on tissue me- 
tabolism, which indirectly undermines normal 
sexual responses. 


Vasoactive Intestinal Peptide (VIP) 


This peptide is abundant in genital tissue and 
the lumbosacral spinal cord. It is co-localized 
with acetylcholine in parasympathetic nerves 
and mediates genital vascular and smooth mus- 
cle relaxation previously associated solely with 
cholinergic action. 


Vasoconstrictive Peptides 


(Primarily inhibitory) 


© angiotensin II (Ang II) 
© neuropeptide Y (NPY) 


These vasoconstricting peptides are similar 
to adrenergic agonists: They can havea negative 
effect on sexual function due to powerful vaso- 
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constricting actions. The specific nature of their 
relationship to sexual response has not been 
studied. NPY has a powerful hyperphagic pro- 
moting action that distracts from sexual feel- 
ings. When given to animals, NPY can quickly 
halt any sexual activity and cause a switch to 
voracious eating behavior. Both directly and 
indirectly, NPY seems to discourage sexual at- 
traction and attractiveness. A clinically useful 
NPY antagonist could have facilitating effects 
on sexual activity and dieting, but as yet, none 
exists. 


Vasopressin 


(Primarily excitatory) 

Vasopressin facilitates limbic activation, which 
allows sexual arousal to be focused. This peptide 
appears to modulate adrenergic sexual excita- 
tion. Its action is linked with testosterone, possi- 
bly modulating masculine sexual social behavior 
and pheromonal communication. In the brain, 
it appears to mediate activation of attention 
to and concentration on sexual stimuli. As a 
potentiator of limbic cholinergic activity, it fa- 
cilitates cognitive activity essential to sexual in- 
teractions. More specifically, it is a key thermo- 
regulator which limits “overheating” of brain 
areas involved in sexual activity. Also known as 
antidiuretic hormone (ADH), it prevents water 
and salt depletion by stimulating thirst and in- 
hibiting urination. 


Zinc 
(Primarily excitatory) 


e involved in spermatogenesis 


e abnormally low levels associated with im- 
potence and hyperprolactinemia 


e reduces GABA and opioids 


Zinc is an essential mineral associated with 
proteins involved in spermatogenesis. It may 
also sensitize Leydig cell testosterone produc- 
tion to LHRH-LH stimulation. Zinc levels are 


particularly high in prostatic secretions and m 
have higher overall zinc levels than women a 
Zinc has excitatory effects on limbic and h 
pothalamic activity, apparently through a 
duction of GABA and opioid activity (Baralg; 
Giberti, Caselgrandi, & Petraglia, 1986), Mani. 
festations of this excitatory action in animal 
include seizure, the stretching-yawning-penile 
erection (SYE) syndrome, and hyperalgesia, 
Reduced serum zinc levels are common jp 
male and female geriatric patients (Bogden ¢ 
al., 1990). Abnormally low zinc levels have been 
associated with impotence and hyperprolacte. 
mia (in kidney dialysis patients depleted of zinc), 
which can be reversed with zinc supplementation 
(Antoniou, Shalhoub, Sudhaka, & Smith, 1977), 
However, zinc supplements have not exhibited 
any sexual effects in men with normal zinc ley- 
els. Zinc is also involved in proper immune 
function (Bogden et al., 1990), tissue healing, 
and prostaglandin action. The best form of zine 
supplementation is zinc acetate. Deficient zine 
availability can decrease cognitive function. 


MECHANISMS OF ACTION 
AND THE BRAIN 


Over 30 mechanisms of action affecting sexual 
function have been identified to date. How these 
mechanisms of action affect the brain and how 
drugs interact with both is still frontier territory. 
The brain can be separated into five main re 
gions, from top to bottom: cerebral cortex, lim- 
bic system, basal ganglia, hypothalamus, and 
pituitary. The higher regions primarily process 
sensory information, thoughts, learning, mem- 
ory, and associated emotional reactions. The 
lower regions primarily mediate reflexive an! 

vegetative functions and hormonal and neur 

peptide activity. 

These five regions and their effects on sexual 
function are summarized in Table 4.3. 

The limbic system and the hypothalamus play 
central roles in sexual function. Specific struc 
tures within these areas seem to have control 0 
distinct aspects of sexual behavior. The anteriot 
hypothalamic medial preoptic nucleus (PO), 
for example, governs sexual approach and actlV 
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Table 4.3 The Sexual E, iffects of Localized Brain Activity 


Focal Brain Area Presumed Sexual Effects 


Processes sensory and cognitive information and stores 
learning essential to interpretation of sensations and cog- 
nition 

Stores consolidated memories of past sexual encounters 
which guide sexual choices and biases; involved in rela- 
tionships; learning involved in sexual strategies 


Cerebral cortex 


Frontal cortex 


Limbic system 


Entorhinal cortex Routing and processing of sensory input (sight, sound, 


touch, smell, taste) 
Consolidation of learning and memory traces; sexual 


Hippocampus 
dreams 
Septum Reverberating pacemaker mediating activation of sexual 
emotions within the limbic system; sexual dreams 
Amygdala Processing social and relational learning and thought. 


Locus of sexual feelings involving social learning such as 
sexual aversion, aggression; locus of fight/flight re- 
sponse and phobic reactions 


Basal ganglia 
Nucleus accumbens 
(NACC) 


Stimulates initiative and pleasure; charging and potentiat- 
ing of sexual feelings experienced prior to and during sex- 
ual responses 

Directs and facilitates active movement in pursuit of sex- 
ual attractions; turns intentions and desire into action 


Striatum 


Hypothalamus 
Anterior hypothalamic medial 
preoptic nucleus (MPO) 


Generates active sexual behavior; mediates “masculine 
sexual behavior”; functions prominently in testosterone/ 
dopamine activation; mediates coordination of sexual re- 
sponse execution and accompanying vegetative states 


owt panier 
| 10" (e.g., temperature, digestion) 
ane Ventromedial nucleus (VMN) Generates passive, receptive sexual behavior; mediates 
rl! 4 “feminine” reactions; functions prominently in estrogen/ 
ppait serotonin activation; connection with spinal reactions 
ges (central gray) (e.g., thrusting, lordosis) 
sus as Pituitary gland Distributes hormonal messages from the brain to the rest 
9 of the body; produces various hormones which regulate 
po sex hormone metabolism. The sexual effect depends on 
ng te which hormone(s) are being influenced in which direc- 
“a F tion. 
ew yf 
am 
go execution of copulatory behavior. Its function _ passive, receptive, sexual behavior (i.e., lordo- 
of is so powerful in animals that it is referred to sis) characteristic of both animals and humans. 
4, , e Fes st sexual behavior center” of the Activation of one of these hypothalamic nuclei 
oo fo be n. It contains a prominent sexually dimor- can inhibit the expression of the other (e.g., 
if f 4 a area which is larger in males than in females activation of VMH decreases active sexual be- 
ong a oe 1987). By contrast, the posterior hypo- havior characteristic of medial preoptic nucleus 
if! " alamic ventromedial nucleus (VMH) controls _ activation (Whitney, 1986]). 


50 SEXUAL PHARMACOLOGY 


Observations during direct electrode stimula- 
tion to the human brain have brought attention 
to the limbic septum, which is a focal center 
of cholinergic activity (Heath, 1964a, 1972). 
Electrode stimulation of the limbic septum in 
surgical patients has resulted in pleasurable sen- 
sation, including intense sexual arousal and or- 
gasm. When Heath (1972) directly stimulated 
the areas of the septum in these patients, intense 
pleasurable responses were accompanied by ec- 
Static sexual arousal, including compulsion to 
masturbate as well as actual orgasm in both 
female and male patients. Stimulation of other 
regions of the brain, especially in the hypothala- 
mus, produced pleasurable feelings, but did not 
induce these specifically sexual reactions. 

Preorgasmic and orgasmic sensations in a 
man and a woman studied by Heath were associ- 
ated with seizure-like discharges in the septum 
and the nucleus accumbens, particularly on the 
right side (Heath, 1972). This seizure-like activ- 
ity was restricted to the limbic nucleus accum- 
bens area so that an epileptic seizure did not 
occur. Painful emotions such as fear and rage 
were associated with heightened limbic activity 
centered in the amygdala. It is interesting that 
orgasm, seizure, and psychotic states were all 
associated with septal activation. While moni- 
toring patients during free association, electrical 
activity was most noticeable in the amygdala 
during painful emotions of fear and anger and 
most noticeable in the septum during pleasur- 
able and positive sexual thoughts (Heath, 1972). 

Animal research has indicated that, while 
animals usually avoid direct electrical stimula- 
tion to the amygdala, they will press for electri- 
cal stimulation of the septum. It is quite like- 
ly that the septum modulates and stimulates 
dreams, since dreams occur during REM sleep 
when the EEG theta rhythm characteristic of 
the septum is active. Indeed, the theta rhythm 
generated from the limbic area is specifically 
associated with both orgasm and REM sleep 
(Cohen, Rosen, & Goldstein, 1976; Kling, Stek- 
lis, & Deutsch, 1979). For this reason, it is pos- 
sible to speculate that orgasms occurring during 
dreams in both sexes are somehow associated 
with the septum. 

A study using normal volunteers treated with 


the dopaminergic antidepressant aminepyj 
showed increased REM sleep and improved < 
tention and concentration in the morning Bra. 
manti et al., 1985). Given the 488 OCiation es 
EEG theta rhythm with REM sleep and Orgasm 
(Cohen et al., 1985), amineptine’s Sleep effects 
indicate a potential for sexual stimulation, Ami- 
neptine and other known dopaminergic sexual 
stimulants, including bupropion, apomorphine, 
and lisuride, all induce EEG theta in rabbits 
(Bo, Patrucco, & Savoldi, 1984). Theta thythm 
is driven from the limbic hippocampus and Sep- 
tum, where cognitive and emotional stimuli are 
integrated, and is associated with cholinergic 
and dopamine D, receptor activation. The con- 
nections of dopamine to these sleep and theta 
phenomena have not been investigated. Dopa- 
mine appears to have special stimulant proper- 
ties for women, suggesting that it could facilitate 
female orgasm (see Chapters 26 and 27). 

In Heath’s brain stimulation studies (Heath, 
1964a), stimulation of the limbic hippocampus, 
a center for cholinergic activity, was often ac- 
companied by adverse emotional states (“I feel 
sick all over”). Apparently, sexual stimulation 
is not chiefly the result of cholinergic activity 
per se, but of activation within a circuit that 
includes the cholinergic-driven septum. In one 
female patient, rage, fear, and depression induced 
by hippocampal stimulation were replaced within 
minutes by intense sexual feelings, including 
spontaneous orgasm, when the septal region was 
subsequently stimulated.* Heath (1964a) noted 
that “this patient, now married to her third hus- 
band, had never experienced orgasm before she 
received electrical stimulation to the brain, but 
since then has consistently achieved climax dur- 
ing sexual relations.” The area of the septum 
stimulated by Heath was adjacent to the nucleus 
accumbens, which is active during pleasurable 
behavior. It is possible that electrical current 
had spread to this area, thereby intensifying 
pleasurable sensations from septal stimulation. 

Pleasurable sexual sensations may be gene! 
ated by a circuit running from the septum t0 


: th 
*Open human brain stimulation such as practiced ars 
is generally prohibited and his findings have not had 
portunity to be replicated. 
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the nucleus accumbens and, from there, into 
the anterior hypothalamus and medial preoptic 
nucleus (MacLean, 1990; Sachs & Meisel, 1988). 
Without actual human experimental studies, 
such a pathway cannot be confirmed. When 
such studies are eventually performed, other 
human brain regions are expected to demon- 
strate prominent sexual reactions as well, but 
this circuit probably will remain central to plea- 
surable sexual responsiveness. 

Comprehensive and interesting reviews of sex- 
related brain literature and detailed descriptions 
of specific brain activity can be found in Mac- 
Lean’s 1990 book, The Triune Brain, which 
focused on the limbic circuit as the most relevant 
to human sexual behavior. Sachs and Meisel 
(1988) and Pfaff and Schwartz-Giblin (1988) 
focused on sublimbic hypothalamic structures 
most relevant to animal sexual behavior. As- 
cending and descending neural connections al- 
low evaluation and control of lower brain func- 
tion (e.g., temperature, digestion) by higher 
brain areas, so that there is a continuum of 
cognitive, emotional, and somatic reactions. 
(Discussions of these brain areas in relation 
to particular neurotransmitters and drugs are 
included throughout this book. For example, 
fear and phobia modulated by limbic brain areas 
are discussed in Chapter 18 on GABA/benzodi- 
azepines; initiative and pleasure modulated by 
the nucleus accumbens are discussed in Chapters 
26 and 27 on dopamine/bupropion.) 


The Adrenaline Reflex * 


The fight/flight circuitry of the brain (the epi- 
nephrine reflex) seems to be centrally involved 
in an animal’s response to the sexual approach 
of another. Briefly, there are three major struc- 


tures hierarchically involved in the fight/flight 
response: 


thought and emotion/limbic: amygdala (AMD) 


a 


* — 

eee is synonymous with epinephrine. Adrenaline is 

fees eee term in England, while epinephrine is pre- 

ae the United States. Use of the term adrenaline facili- 
S understanding for laypersons. 


hormone-driven brain: ventromedial hypo- 
thalamus (VMH) 


peripheral output/brainstem/spinal: mid- 
brain central gray (MCG) 


The midbrain central gray includes the spinal 
structures involved in fight/flight responses to 
aversive stimuli, whether direct (pain) or indirect 
(threat). The fight/flight response of the mid- 
brain central gray is normally kept in check 
(tonic inhibition) by the ventromedial hypothal- 
amus. To the extent that the ventromedial nu- 
cleus is activated (for example, by food satia- 
tion), the fight/flight will not occur. However, 
amygdala activation can inhibit the ventrome- 
dial hypothalamus, releasing the midbrain cen- 
tral gray fight/flight response. 

Amygdala output contains the learning and 
conditioning of social and emotional reactions. 
Essentially, the amygdala serves as a “watch 
out!” structure mediating negative arousal reac- 
tions in response to threat. Conditioned fear 
and anxiety “output” by the limbic system are 
concentrated in the amygdala. The epinephrine 
response” is mediated by the amygdala through 
the adrenal glands (epinephrine) and the locus 
coeruleus (norepinephrine). However, the locus 
coeruleus-norepinephrine is a general arousal 
factor that can amplify the response to positive 
as well as negative factors. 

The “command center” where memory and 
thought are integrated with emotion and re- 
action is located within the limbic system. Posi- 
tive attentional responses seem to be mediated 
through the septum, which is another limbic 
structure that links thought with emotion and 
action. The septum is more directly connected 
to the hippocampus (memory and thought pro- 
cessor) than is the amygdala. The septum works 
in tandem with the hippocampus, while amyg- 
dala output more often reaches the hippocam- 
pus through a circuitous route (perhaps up 
through the cortex for evaluation and back into 
the hippocampus via the entorhinal cortical in- 
put path). Though also a “stop-and-attend” 
structure like the amygdala, the septum is more 
tuned to positive responses, whether they deter- 
mine approach, reflection, or simply return to 

automatic pilot.” 


Ww 
nN 


Oxytocin Release 


The “burst-and-spurt” nature of oxytocin re- 
lease (Chard, 1985) (such as occurs with suck- 
ling) represents another variable involved in sex- 
ual stimulation. Given that oxytocin reaches 
saturation levels rapidly, refractory intervals are 
a natural part of the rhythmic flow of highly 
intense sexual stimulation. (This same principle 
works for the pituitary regulation of sex through 
LHRH poulsatility.) However, It is difficult to 
relate oxytocin to differences in orgasmic poten- 
tial, or to explain the different postcoital pat- 
terns of men and women. 

Oxytocin may be involved in the postcoital 
inertia that typically follows orgasm in men. 
Oxytocin generates a characteristic EEG theta 
after-reaction in breastfeeding rabbits (Kawa- 
kami & Sawyer, 1959) that resembles this refrac- 
tory state. This theta response occurs at orgasm 
in both men and women, though more so for 
men, and usually is associated with activation 
of the right hemisphere (Cohen et al., 1976). 
Although we do not know why men become so 
much more refractory than women, sedation 
during the postejaculatory period may be a re- 
fractory effect of the oxytocin orgasmic “flush.” 

Oxytocin increases both centrally and periph- 
erally during and after coitus. Stoneham, Ever- 
itt, Hansen, Lightman, and Todd, (1985) have 
reported oxytocin release during coitus in male 
rabbits, most often occurring at ejaculation but 
sometimes occurring during preliminary pelvic 
thrusting or in anticipation before entry of the 
female. The same group of researchers (Hughes, 
Everitt, Lightman, & Todd, 1987) found cere- 
brospinal fluid oxytocin increments after ejacu- 
lation in male rats, but no change when males 
were put with sexually unreceptive females. 


Vasopressin Suppression 


Vasopressin suppression may be an indirect route 
by which benzodiazepines reduce responses of 
sexual aversion, avoidance, fear, panic, and 
phobia. However, contrary to the conceivable 
positive association of vasopressin with sexual 
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fear and avoidance, Onaka and his Colleagues 
(Onaka, Yagi, & Hamamura, 1982) have shown 
in rats that, although physical stress increases 
vasopressin, emotional stress generated by fear. 
ful conditioning suppresses vasopressin secre. 
tion. 

Vasopressin and oxytocin excite hippocam. 
pal neurons, enhancing glutamate action (Van 
Den Hoof, & Urban, 1990; Mazurek, Beal, Bird, 
& Martin, 1987). Benzodiazepine sedative/hyp- 
notics may suppress excessive glutamate/excit- 
atory amino activity involved in seizure; they 
reduce vasopressin through GABA activation, 
As with many sedative/hypnotic effects, the 
disturbance of abnormal excitation also involves 
the disturbance of normal excitation. Specifi- 
cally, benzodiazepine sedative/hypnotics and 
alcohol (which also activates GABA) can sup- 
press theta rhythm activation (Ehlers, Chaplin, 
& Koob, 1990). Consequently, even when sexual 
receptivity is facilitated by benzodiazepine seda- 
tive/hypnotics, sexual drive and excitement may 
be lowered or lost due to suppression of vaso- 
pressin. Benzodiazepines can also inhibit other 
peptides which promote sex, including LHRH, 
ACTH, substance P, and oxytocin. On the other 
hand, inhibition of CRF and cortisol can elimi- 
nate the potent sexual inhibitory action of ben- 
zodiazepines. 


ANATOMICAL, HISTOLOGICAL, 
AND BIOCHEMICAL DIFFERENCES 
BETWEEN MALE AND FEMALE 
BRAINS 


Studies in rats and other animals have shown 
distinct “sexually dimorphic” differences be 
tween males and females in the size of certain 
brain structures, which appear to be determined 
prenatally by differences in sex hormone secre- 
tion (e.g., testosterone and estrogen) at stratesi¢ 
points of fetal development. Although Gorski 
(1985) and his research group at UCLA havé 
reviewed these differences and reported on vat 
ous male-female differences in brain structures 
in both animals and humans, the relevance 0} 
the gender-linked anatomical variations to 5° 
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ual desire and sexual behavior remains unclear. 
Science and medicine have not (and perhaps will 
never) develop a method whereby modification 
of human brain structures for the purpose of 
experimental investigation and clinical observa- 
tion is morally feasible. 

Though sex differences exist throughout the 
brain, the most obvious sexually relevant differ- 
ence is found in the medial preoptic nucleus- 
anterior hypothalamic area, which governs ac- 
tive masculine sexual behaviors (Hines & Gorski, 
1985) and appears to be dependent upon pre- 
natal testosterone secretion. This region has 
been labeled as the sexually dimorphic nucleus 
of the preoptic area. Typically, it is more than 
twice as large in male rats as in female rats. Size 
differences exist in other animal species as well 
as in humans. 

The medial preoptic nucleus-anterior hypo- 
thalamus generates active “masculine” sexual 
behaviors (labeled proceptive when displayed 
by females). It appears to operate in a reciprocal 
balance with the ventromedial nucleus which 
mediates typical receptive “feminine” behaviors 
such as lordosis. Such a reciprocity means that 
an increase in medial preoptic nucleus-anterior 
hypothalamic activity may decrease the proba- 
bility of ventromedial nucleus activity, and vice 
versa. 

The activity of these complementary hypo- 
thalamic regions is influenced by specific neural 
transmitters such as dopamine, serotonin, and 
GABA. Evidence to date indicates that dopa- 
mine receptors are abundant in the medial pre- 
optic nucleus, while serotonin receptor termi- 
nals are few (Gorski, 1987). Such a finding is 
consistent with research associating dopamine 
with active sexual behaviors and serotonin with 
decreased active sexual patterns and an in- 
creased tendency toward receptive sexual behav- 
iors. 

; LeVay’s (1991) discovery of a size difference 
in the hypothalmic structure between the brains 
Si homosexual and heterosexual men within this 
masculine-oriented” region has suggested that 

a physical, neurological factor may cause homo- 
sexual men to have a decreased sexual attraction 
to women and, perhaps, an increased attraction 
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to men. Ina small study of 41 male and female 
brains, LeVay found that the size of the intersti- 
tial nuclei of the anterior hypothalamus was 
smaller in the brains of women and in homosex- 

ual men than in heterosexual men. LeVay’s find- 

ings and his speculations may encourage exami- 

nation of the sexually dimorphic nucleus of the 

preoptic area for more complex sexual attributes 

(such as attraction and choice) that would ex- 

pand the active-passive, “masculine-feminine” 

dichotomization of copulatory behaviors. 

Another prominent sexually dimorphic fea- 
ture of the human brain has been identified in 
the size of the corpus callosum, which connects 
the left and right hemispheres. Some researchers 
have proposed that the corpus callosum is up 
to seven times larger in the female brain. Dur- 
den-Smith and deSimone (1983) have described 
this finding and its ramifications for differences 
in left-right brain cognitive function between 
men and women. (Presumably, women have 
greater access to right-brain emotional processes 
and are better able to integrate left brain-right 
brain impulses than men.) However, strong dis- 
agreement remains regarding whether such a 
gender-specific size difference actually exists, 
and whether the difference would lead to the 
cognitive disparities proposed to exist between 
men and women (Allen, Richey, Chai, & Gorski, 
1991). In any event, the contribution of drugs 
and neural transmitters to such left-right brain 
differences is at this time unknown. 

There is no clear physical sexual response in 
the human female comparable to the character- 
istic lordosis response in animal females. The 
lordosis posture may indicate passivity or sub- 
mission rather than active sexual desire. Animal 
studies indicate that, when the female can con- 
trol the male’s access to her by using an “escape 
door,” a decrease in lordosis posturing occurs. 
Conversely, an increase in sexual behavior oc- 
curs when she cannot get away. 

_The extent to which impulse-limiting drugs 
(like those that increase serotonin levels) have 
different effects on men and women is unclear. 
However, in clinical practice we have noted that 
sexual dysfunction in men (lack of orgasm/ 
ejaculation) due to use of the serotonergic anti- 


depressant fluoxetine (Prozac) and other seroto- 
nin-specific antidepressants (SSRIs) can be con- 
trasted to beneficial sexual relaxation in women 
with only minor deficits in orgasmic response. * 
The fact that certain chemical substances may 
have generally beneficial effects on female sexu- 
ality and generally adverse effects on male sexu- 
ality (and vice versa) complicates any simple 
statements on the direction and nature of phar- 
macologically-induced sexual side effects. Clear 
or hypothetical discrepancies between a drug’s 
sexual effect on males and females will be dis- 
cussed in the appropriate chapters. 


GABA 


© common denominator of alcohol, benzo- 
diazepines, barbiturates 


facilitates lordosis 


diminish fight/flight reactions 
© post-yawning elevation of GABA 


GABA, an abundant transmitter present in 
approximately one-third of CNS synapses, has 
effects common to inhibitory neurotransmitters 
which promote sleep, such as serotonin, endoge- 
nous opiates, and progesterone neurosteroids. 
(Unfortunately, GABA as a neurotransmitter 
has not been as extensively studied as dopamine, 
serotonin, norepinephrine, and the opiates.) 
Benzodiazepines, barbiturates, and alcohol all 
produce sleep and lessen anxiety due to their 
influence on GABA transmission. Our focus 
here will be on the possible sexual effects of 
GABA as they relate to behavioral inhibition, 
hopefully resulting in a meaningful understand- 
ing of the sexual effects produced by benzodiaz- 
epine sedative/hypnotics and their associated 
antianxiety mechanisms. 


*Specific female-male differences are discussed in various 
chapters in this book in relation to particular drugs or drug 
classes. The active-passive sexual dimension is examined in 
detail in Chapter 19 on sedative/hypnotics (for passive em- 
phasis), Chapters 26-28 on dopaminergic stimulants and 
PCPA (for active emphasis), and extensively in this chapter. 
Chapters 26 and 27 discuss differences in drug sensitivity be- 
tween women and men. 
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For the female, GABA mutes the fear/avoig, 
ance response and promotes sexual Teceptivity 
As illustrated by animal research, sexual avoid. 
ance and sexual receptivity are opposite behay. 
iors mediated by the same structures: the ventro- 
medial hypothalamus, the amygdala, and the 
medial preoptic nucleus. GABA and other ip. 
hibitory transmitters can directly inhibit pain 
sensation from and to the spine and periphery 
at the midbrain central gray, thus facilitating 
lordosis by removing incompatible fight/flight 
actions. These neurotransmitters can also mute 
the midbrain central gray indirectly by potenti- 
ating inhibitory actions of the ventromedial 
hypothalamus or by suppressing excitatory ac- 
tions of the amygdala. Conversely, sexual re- 
sponding can be decreased by concurrent GABA 
medial preoptic nucleus hypothalamic suppres- 
sion of the active masculine sex center. When 
benzodiazepines are injected systemically (reach- 
ing all areas of the brain), even lordosis is dimin- 
ished. Proceeding further up the fight/flight 
circuit, GABA can inhibit amygdala activation 
and thus the fear, anger, and other avoidance 
reactions that are mediated by the amygdala. 
When amygdala activity is inhibited by GABA, 
lordosis may be facilitated through the preven- 
tion of incompatible avoidance and resistance 
behaviors. 

A GABA inhibitory action can also be gener- 
ated by sexual activity itself. After orgasm/ 
ejaculation, male rats show a marked increase 
of GABA. This increase of GABA continues 
for a definite refractory period, during which 
time the rat cannot be roused to copulate. If 
orgasm/ejaculation does not occur during copu- 
lation, GABA elevation does not occur. The 
post-ejaculatory increase in GABA and refrac- 
tory period also occur in female rats after the 
males have ejaculated. It is unknown whether 
GABA elevation would occur in female rats 
after ejaculation if the ejaculate was prevented 
from reaching the vagina and cervix. Whether 
GABA elevation occurs after orgasm in hu 
man males and females is unknown. Internal 
sleeping pills seem to be triggered in males after 
ejaculating. Whether or not this effect is trans 
ferred to or shared by women is yet to be deter 
mined. 
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GABA also reduces vasopressin, a peptide 
hormone linked to testosterone and released 
during sexual activity in men (Murphy, Seckl, 
Burton, Checkley, & Lightman, 1987), which 


reinforces the cholinergic mental processes of 
the limbic system that control attention to and 
evaluation of sexual cues involved in active sex- 
ual behaviors. 

It is important to remember that the limbic 
area around the septum was once the “smell 
brain,” where pheromone cues were received in 
lower animals. During evolution, sexual stimuli 
increasingly were routed through the cortex for 
evaluation and learning and then sent back into 
the limbic system. It appears that dopamine lo- 
calizes in the lower brain (hypothalamus) where 
it influences sex drive, while the higher brain 
(limbic, cortex) controls sexual thoughts. In the 
transitional limbic structures, vasopressin ap- 
pears to sensitize cholinergic and glutamate ac- 
tivity involved in sexual thoughts and learning, 
unless it is reduced by GABA activity. 

Estrogen can increase GABA and benzodiaz- 
epine binding (Lasaga, Duvilanski, Seilicovich, 
Afione, & Debeljuk, 1988; Mansky, Mestres- 
Ventura, & Wuttke, 1982; Perez, Zucchi, & 
Maggi, 1988). Vasopressin can also inhibit fe- 
male receptive lordosis, whereas destroying the 
cortex and limbic areas can facilitate it. Under 
certain circumstances, vasopressin may increase 
sex drive and attention to sexual cues. On the 
other hand, vasopressin may sustain sexual fear 
and avoidance which are learned behaviors (i.e., 
conditioned emotional response, CER). 

Benzodiazepines inhibit brain centers that 
mediate attention, thought, and emotional reac- 
tions by suppressing activity in the limbic area 
where thought and emotion are integrated into 
cognitions and attitudes. Barbiturates have other 
neuronal inhibitory actions (possibly on gluta- 
mate excitatory amino acid transmission and 
strychnine-like processes), which can depress 


the nervous system beyond the limit of GABA 
modulation. 


Serotonin 


* inhibits sex drive 


e inhibits orgasm 

e most effective way to delay ejaculation is 
to increase serotonin 
paradoxical effects 
promotes contentment 


lower levels promote aggression, violence, 
and sexually aberrant behavior 


e multiple receptors 


Pharmacological modification of serotonin 


levels can cause distinctive changes in sexual 


functioning. Animal research indicates that se- 
rotonin has an inhibitory effect, while dopamine 
is generally excitatory. Sexual effects can oc- 


cur as much through a shift in the dopamine- 


serotonin balance as through an increase or 
decrease of either one alone. Effects may alter- 
nate back and forth due to compensatory reac- 
tions involving changes in metabolism and sensi- 
tivity. 

Excessive activity in a neurotransmitter can 
lead to a refractory period during which the 
characteristic effects of the transmitter are re- 
versed. Because of its more active and erratic 
nature, dopamine activity is more subject to 
refractory or inverse reactions (either burn-out 
or reversal). Although serotonin neural activity 
is slower and more regular than that of dopa- 
mine, when it is disrupted the result can be more 
acute because it involves the loss of chemical 
and emotional stability. 

The lowering of physical sexual responsivity 
with serotonin potentiators in monkeys has been 
shown to produce beneficial psychological and 
behavioral effects such as increased relaxation, 
huddling, grooming, and decreased defensive- 
ness (Raleigh et al., 1983). The hostility, defen- 
siveness, impulsivity, restlessness, and aggres- 
sion that results from serotonin depletion also 
may be decreased by serotonin potentiators (see 
Chapter 21). Both excitement and relaxation 
can result in a positive change in sexual desire 
and/or behavior. The initial relaxation and de- 
creased defensiveness with serotonergic drugs 
initially may improve sexual compliance, desire, 
and responsiveness. However, from what is known 
of the sexual symptoms generated by serotonin 
depletion, one must speculate that sexual excite- 
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ment and response will decrease with long-term 
serotonin elevation. A decrease in serotonin may 
contribute to the paradoxical aggression often 
noted with benzodiazepines. For instance, lesions 
of the dorsal raphe (DR), which may be analo- 
gous to reduction of dorsal raphe serotonergic 
firing, facilitate muricide (mouse-killing in rats) 
and defensive aggression (Potegal, Antilla, & 
Glusman, 1988). 

Buspirone appears to stimulate 5-HT,, recep- 
tors on neurons. Stimulation of these receptors 
suppresses serotonin activity through an unex- 
plained autoreceptor or negative feedback mech- 
anism. When researchers first used 5-HT,, ago- 
nist drugs on rats, they found (somewhat to 
their amazement) that these drugs caused large 
increases in sexual activity rather than the de- 
creases found with other drugs that stimulate 
the serotonin system. Thus, it was a difference 
in sexual effects that led to the discovery of 
these paradoxical, but distinct receptor effects 
within the serotonin system. Subsequently, many 
other types of serotonin receptors have been 
found, each with its own particular behavioral 
effects; however, even the experts do not yet 
know the exact function of the different seroto- 
nin receptors. 

Curiously, propranolol blocks 5-HT,, recep- 
tors, which may have something to do with its 
ability to lower sexual desire. We have observed 
that, even when only orgasm/ejaculation is de- 
layed by beta-blockers or other medications, 
with continued use erection and desire are even- 
tually affected. In the end, the result is a weaker 
erection, decreased arousal, and diminished or- 
gasmic sensation. Propranolol occasionally can 
help control ejaculation, not so much because 
it is a beta-blocker, but because it facilitates 
serotonin and possibly blocks excitatory amino 
acid transmission. However, the most effective 
way to delay ejaculation is by increasing seroto- 
nin levels (with serotonin uptake inhibitors), not 
with an adrenergic decrease. 

Unexplained paradoxical effects of seroton- 
ergic drugs are relatively common. Recently, 
teports of suicidal ideation by patients being 
treated with fluoxetine for depression have con- 
flicted with previous findings in which serotonin 
was found to decrease suicidal feelings (Teicher 


et al., 1990). Hypomania sometimes asso 
with hypersexuality may occur with ext 
SSRI treatment, often requiring drug Withdrawal 
Nonetheless, animal and human research i 
SSRIs, MAOIs, the serotonin precursor SHTp 
and the sexual effects of serotonin depleto, 
such as PCPA indicates that serotonin js Dre- 
dominantly inhibitory to sex drive and Tesponse 
particularly to active male sexuality. ; 
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Dopaminergic stimulants have an excitatory ef. 
fect on the nucleus accumbens, a small brain 
area at the base of the limbic system adjacent 
to the basal ganglia and in front of the hypothal- 
amus. Speculation on the contribution of nu- 
cleus accumbens activity to pleasure motivated 
behavior in general and to sexual stimulation in 
particular is a continuing source of interest for 
those interested in sexual pharmacology. Unfor- 
tunately, most of the experimental work on the 
nucleus accumbens has been done on rats. In 
higher animals, nucleus accumbens involvement 
may be more intricate or may be obscured by 
less direct expression of desire. 

The nucleus accumbens appears to act as a 
nodal interface between dopaminergic incentive 
motivation drives and the actual behavior neces- 
sary to satisfy these drives. If there are areas in 
the brain that get a “charge” during vigorous and 
pleasurable activities, the nucleus accumbens !s 
certainly one of them. Perhaps it is the most 
focused of such incentive-activity-charged cel 
ters because of its tangential location bordering 
to the reflex-driven “reptilian” brain and is 
functional connection to the nigrostriatal bral 
structures governing initiation, direction, and 
modulation of physical movement. This conne™ 
tion allows intentions, thoughts, habitual a 
tions, and emotional reflexes to be translated 
into purposeful and routine activity. Thus, lim- 


bic and cortical learning and memory may © 
expressed with appropriate action, and the av 
cleus accumbens may function as a transfor 
resonator, or charger within this circuit. 
Because the nucleus accumbens is !0¢ 
next to the olfactory nucleus, even t 
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smell and touch stimuli are remembered through 
their cognitive associations. We remember that 
a particular person has a pleasant or unpleasant 
odor from our overall memory of that person. 
The additional brain area in the prefrontal cor- 
tex allows us to look forward to smelling and 
touching someone, even when he or she is not 
present. When the person is present or expected 
imminently, the nucleus accumbens receives a 
charge from memory structures to be on alert 
to move toward the person. 

If these brain areas do not charge when ap- 
propriate, behavior is depressed and listless. 
Sexual overtures and initiatives from the partner 
will not be stimulating. A favorite desert or the 
chance to attend a much-admired play will also 
fail to arouse. When the person actually partici- 
pates in sex, eats the dessert, or attends the 
play, he or she may enjoy the activity; but 
enjoyment does not occur until the person is 
directly engaged in the activity. Such a lack of 
anticipatory and/or subsequent pleasure may 
underlie bulimic and other addictive behaviors 
in which the addict is satisfied only while directly 
involved in the activity or substance. Patients 
who avoid sex but enjoy it once involved may 
be experiencing the same neuroendocrinological 
phenomena. 

Although the evidence that the nucleus ac- 
cumbens is a pleasure resonator is very strong, 
only a handful of researchers in behavioral psy- 
chopharmacology and neurology appreciate the 
fact that pleasure and reinforcement are central 
to brain activity of all kinds. The prevailing 
view concentrates on the role of pleasure and 
reinforcement in abuse and indulgence that cor- 
rodes or stops the system from performing nor- 
mally. For example, positive sexual effects of 
increases in endorphins may occur due to opioid 
stimulation of dopamine in brain reinforcement 
centers, such as the nucleus accumbens, which 
also may partly account for opiate abuse and 
dependency. Negative and positive interactions 
of opioids with dopamine reinforcement activity 
must be further investigated to determine any 
Sexual benefits of endorphins. 

: The nucleus accumbens is involved in direct- 
Ing attention and behavior in accord with avail- 
able external cues. It facilitates the association 
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of sensory “filtering” of the environment to in- 
centive-directive-reward processes. The func- 
tion of cognitive sex therapy is to promote op- 
tional interchange among these associations so 
that the nucleus accumbens remains charged and 
active. Much of this therapy is directed toward 
activation of associated brain areas through in- 
structions for conscious attention to positive 
aspects of sex. 

Dopaminergic drugs may have their stimula- 
tory effect on sexual response through an oxyto- 
cinergic mechanism that applies to both erection 
and orgasm/ejaculation. Oxytocin and dopa- 
mine pace one another by mutual reinforce- 
ment. Oxytocin injection can elicit stretching- 
yawning/penile erection syndrome. In animals, 
like cats and monkeys, stretching associated 
with yawning and erection is a typical feature 
of sexual response. Oxytocin can stimulate this 
response directly, or dopaminergic drugs can 
generate the syndrome through stimulating oxy- 
tocin activity. Drugs that block dopamine will 
not block oxytocin-induced stretching-yawn- 
ing/penile erection (Argiolas, 1989); but a drug 
that blocks oxytocin can prevent the syndrome 
when it is induced by dopaminergic drugs (Argi- 
olas, Melis, Stancampiano, & Gessa, 1989). When 
dopamine or oxytocin was injected into various 
brain regions, stretching-yawning/penile erection 
was elicited, but only with injections into the 
paraventricular nucleus, which secretes oxytocin 
and vasopressin throughout the brain (Melis, 
Argiolas, & Gessa, 1986). Conversely, paraven- 
tricular nucleus lesions prevented yawning and 
erection induced by both apomorphine (dopa- 
mine) and oxytocin (Argiolas, Melis, Mauri, & 
Gessa, 1987). The paraventricular nucleus also 
contains magnocellular neurons that release 
oxytocin to the posterior pituitary, where it acts 
as a birth and lactation hormone. 

The medial preoptic nucleus (MPO) active 
sex center functions synergistically with the 
paraventricular nucleus to stimulate sexual and 
parental behaviors. Additionally, progesterone 
and estrogen from the ventromedial nucleus re- 
ceptive sex lordosis center activate female sexual 
initiation behavior in part by stimulating neigh- 
boring oxytocinergic neurons of the paraven- 
tricular nucleus and the dorsomedial nucleus 
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(Schumacher, Coirini, Pfaff, & McEwen, 1990). 
Thus the curious yawning-erection behavior re- 
action has enabled researchers to recognize cru- 
cial chemico-anatomical bases for sexual and 
reproductive activities, and the recent availabil- 
ity of potent oxytocin antagonists has led to 
further understanding. Dopamine-induced yawn- 
ing, erection, and male copulatory behavior in 
rats have been shown to depend upon oxytocin, 
but these same behaviors were blocked by oxyto- 
cin antagonists (Argiolas, Collu, Gessa, Melis, 
& Serra, 1988; Argiolas, Melis, Vargiu, & Gessa 
1987), 

Oxytocin-induced yawning and erection can 
be blocked by the cholinergic antagonist atro- 
pine, indicating that oxytocin requires some 
cholinergic activity for its stimulation of this 
syndrome. However, cholinergic stimulation alone, 
such as with physostigmine, causes yawning but 
does not induce erections (Gower, Berendsen, 
Princen, & Broekkamp, 1984). Parvicellular Ox- 
ytocin neurons of the Paraventricular nucleus 
project to cholinergic areas of the limbic system 
(hippocampus, septum, and amygdala) and the 
spinal cord. Injection of apomorphine, a dopa- 
mine agonist, elevates oxytocin levels in the 
hippocampus while inducing yawning and erec- 
tion (Melis, Argiolas, Stancampiano, & Gessa, 
1990). Oxytocin can also elicit yawning and 
erection by direct injection into the hippocam- 
pus (Argiolas & Gessa, 1987). Oxytocin itself 
stimulates the release of luteinizing hormone 
releasing hormone (Johnston, Lopez, Samson, 
& Negro-Vilar, 1990). Potency studies of the ox- 
ytocin-induced stretching-yawning/penile erec- 
tion syndrome show that the oxytocin receptors 
that stimulate erection are similar in intensity 
to those that stimulate uterine contraction and 
breast milk ejection (Melis, Argiolas, Stancam- 
piano, & Gessa, 1988). 

The data gathered from these stretching-yawn- 
ing/penile erection syndrome experiments indi- 
cate that oxytocin apparently activates erection 
through a complex circuit involving the cholin- 
ergic limbic system through the dopaminergic 
hypothalamus to the pituitary and into the spi- 
nal cord. This effect is sensitized by testos- 
terone, vasopressin, and Possibly ACTH and 
epinephrine, and can be blocked by the anticho- 
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linergic antagonist atropine and 
(Argiolas & Gessa, 1987), 
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Adrenergic Stimulation 


While the positive actions of dopamine ON sexy, 
ality have attracted increasing attention, adren. 
ergic arousal has been of less interest, Conven. 
tionally, adrenergic activity was believed to be 
more relevant to general levels of arousal than 
to sexual arousal; and, indeed, excessive adren. 
ergic levels of arousal causes Nervous energy 
and behavior that can interfere with or compete 
with sexual activity. At the level of the Senitals, 
excess noradrenergic release constricts blood yes. 
sels, preventing vascular dilation essential to the 
sexual response, and may trigger the ejaculatory 
mechanism prematurely. 

With the advent of penile injection erections, 
we now know that an increase in alpha, adrener- 
gic action in the penile cavernosum causes vaso- 
constriction that either prevents erection or me- 
diates detumescence. In fact, the adrenergic 
nerves in the cavernosum are chiefly alpha, 
and can be stimulated by both epinephrine and 
norepinephrine. Benard et al. (1989) reported 
that intravenous infusion of epinephrine into 
dogs completely aborted erections generated by 
stimulation of the cavernous nerve. However, 
capacity for erection recovered within 15 min- 
utes. Crenshaw (1983) described how the “adren- 
aline reflex” reaction can cause loss of erection. 
Many urologists administering penile injections 
have observed that stress can prevent an ade- 
quate erection, even with direct intracavernous 
injection of erection-inducing drugs (Benard ¢ 
al., 1989). To some extent phenylpropanol# 
mine (often in cold and diet pills) will interfer 
With erection and cause stressful elevation i 
norepinephrine and epinephrine in the body. wi I. 
many adrenergic stimulants, including ~_ 

Propanolamine, there may be decreased “ge™ P 
tone” in the resting penis, presumably wer 
tonic elevation in adrenergic/sympathetic e 
ity. As yet, no research has been conde 
measure whether such increased baie 
tion actually occurs. Supposedly, Koro par 
term describing penile shrivelling and 
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drawing into itself”) is due to stress-related ad- 
renergic hyperactivity. 

Zorgniotti, Rossman, and Mitchell (1987) iden- 
tified impotence induced by chronic use of phe- 


nylpropanolamine and other nasal deconges- 
tants in 16 patients. Few of these patients had 
other risk factors for impotence (e.g., diabetes, 
hypertension, smoking). The researchers sug- 
gested a parallel between nasal and penile vaso- 
dilation and observed that some men may expe- 
rience nasal congestion during sexual excitation. 
However, the reverse may also be true: Men 
with rhinitis may experience alleviation of nasal 
congestion during sexual excitement and a re- 
turn of congestion following ejaculation (Blum- 
berg & Moltz, 1988). 

Phenylpropanolamine is sometimes used suc- 
cessfully to treat urinary incontinence in wom- 
en. Other adrenergic stimulants such as ephed- 
rine and pseudoephedrine also have been used 
successfully. Alpha, adrenergic stimulation of 
the bladder neck and proximal urethra increases 
bladder outlet resistance, thus decreasing incon- 
tinence and, to some extent, reversing retro- 
grade ejaculation in men. 

Given the abundance of alpha, adrenergic 
receptors in the vagina, any action sufficient to 
decrease incontinence should also change genital 
responses, particularly orgasm, which is partly 
generated from adrenergically mediated pelvic 
musculature. However, anxiety generated from 
brain adrenergic centers (e.g., locus coeruleus) 
increases stress and urination. Consequently, 
although orgasm may be facilitated from a local 
adrenergic urethral action, anxiety transmitted 
through CNS action can block sexual response. 
Furthermore, general sympathetic arousal sus- 
tained by phenylpropanolamine can lead to 
muscle spasms, difficulty in concentrating, and 
inability to relax. Stimulants may provide ade- 
quate sympathomimetic tone for the bladder 
neck to close and facilitate the sympathetic ac- 
tions of the posterior urethra, vas deferens, 
bulbocavernosus (BC) and ischiocavernosus (IC) 
muscles, prostatic musculature, and the seminal 
vesicles. Sympathetic arousal is normally phasic 
(rises and falls appropriate to the situation), but 
the arousal generated by phenylpropanolamine 
and other stimulants is tonic. To the extent that 


one is too active to eat due to an anorectic stim- 
ulant, one may also be too active to make love. 


Epinephrine 


While it is clear that nervousness can prevent 
erection by causing tension in the smooth muscle 
of the cavernosum, its effect on swelling, lubri- 
cation, and clitoral sensitivity is unknown. In- 
creasing adrenergic stimulation through phenyl- 
propanolamine and other stimulants could have 
either positive or negative effects on coital reflex 
circuitry. The bulbocavernosus-ischiocaverno- 
sus reflex (also called pudendo-pudendal reflex) 
is used to test neural function in the lumbosa- 
cral-genital area. In rats, male and female reflex 
responses were similar, although the muscula- 
ture is much greater in males in order to sustain 
rigid erection. The external urethral sphincters 
and motorneurons are not sexually dimorphic. 
The bulbocavernosus reflex of the female rats 
is the same as for males but occurs with a greater 
delay after stimulation of the pudendal nerve. 
Researchers (Chung, McVary, & McKenna, 
1988; McKenna & Nadelhaft, 1989) have ex- 
tended the study of pelvic muscle reflexes to 
what has been termed the “coitus reflex” — 
“rhythmic movements of skeletal and smooth 
muscles of the pelvis in males and females fol- 
lowing (more or less) prolonged genital stimula- 
tion.” The reflex is associated with ejaculation; 
it can be reliably generated solely by stimulation 
of the urethra in both male and female rats 
subsequent to spinal transection. In female rats, 
mechanical stimulation of the dorsal wall of the 
distal urethra elicited the same coital reflex as 
elicited by distension of the male urethral bulb. 
The reflex in females consisted of “regular, 
rhythmic bursts of activity in the pudendal ef- 
ferents and the cavernous nerve and rhythmic 
movements of the vagina, leading to increases 
in vaginal pressure.” Although these responses 
appear to be orgasmic in nature, there is no 
documentation to determine whether or not fe- 
male rats have orgasms. Clonic contractions of 
striated perineal muscles and the vagina/urethra 
occur in females as they do in males, but there 
is no emission-ejaculatory mechanism, as deter- 
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mined by measuring EMG recordings of the 
bulbocavernosus and bulbospongiosus muscles. 
McKenna and Nadelhaft (1989) speculated that 
the reflex is generated from spinal circuitry be- 
cause of the necessity for spinal transection. 
The reflex is not altered by castration or ovariec- 
tomy, even though castration decreases penile 
erection. 

Marson and McKenna (1990b) have traced 
the innervation of the coital reflex up to the 
paragigantocillular reticular nucleus (PGi) in 
the brainstem rostral ventromedial medulla. 
PGi innervation apparently mediates the spinal 
sexual reflex circuitry for the coital reflex in 
tonic inhibition. Elicitation of the reflex by ure- 
thral stimulation requires spinal transection so 
that descending inhibitory control is removed. 
An isolated lesion of this small PGi area of the 
medulla removes inhibition to the same extent 
as spinal transection. Since pelvic pain sensa- 
tions are routed along the same spinal-medulla 
circuit as the coital reflex, genital stimulation 
during sexual activity may block or modify pain 
sensations, causing pelvic analgesia. The PGi 
brainstem area regulates breathing, blood pres- 
sure, heart rate and sensory responses. Release 
from PGi inhibition may account for parallel 
changes in these functions characteristic of the 
sexual response and orgasm. Marson and Mc- 
Kenna (1990a) have further shown that sero- 
tonin injected into the spinal-genital region in- 
hibited the coital reflex. Consequently, they 
proposed that serotonin may be a key neuro- 
transmitter mediating tonic inhibition from the 
PGi to the spinal coital reflex generator. 

The adrenergic locus coeruleus (LC) has an 
excitatory innervation from the brainstem PGi 
region mediating the spinal-genital coital reflex 
(Rasmussen & Aghajanian, 1989). Since LC ac- 
tivation (for example, during morphine with- 
drawal) causes urination, defecation, and erec- 
tion, there is an obvious connection between 
the locus coeruleus and genital activity that ap- 
parently passes through the medulla PGi. De- 
pending on the circumstances, this connection 
may be excitatory or inhibitory. Since the locus 
coeruleus facilitates sensory attention, the geni- 
tal sexual response would be potentiated during 
sexual arousal but inhibited by an attentional 


shift away from the genitals during other excit- 
atory states (such as fear). The negative effect 
of LC stimulation is involved in the “adrenaline 
response” that interferes with the sexual re. 
sponse. Bladder contraction and relaxation of 
the urethral sphincter may be elicited by activa. 
tion of this circuit, producing urinary inconti- 
nence that may further interfere with relaxed 
attention to the genital sexual response action, 

Overreaction to LC activation in susceptible 
individuals during sexual activity may result in 
panic and phobia, which either block or distort 
the coital reflex. If this is true, then repeated 
benign exposure to the sexual stimuli should 
eliminate the panic reaction, because the locus 
coerulus quickly becomes tolerant to repeated 
environmental stimulation. On the other hand, 
the locus coeruleus is stimulated by novel stim- 
uli, so that lack of novelty in sexual stimulation 
may fail to produce the pleasant epinephrine 
flow and focus generated during sexual arousal 
from the locus coeruleus to the spine to the 
genitals. 

Since the adrenergic increase due to stimu- 
lants is an internal, chemically triggered response 
regardless of the outer environmental situation, 
conditioning to sexual cues may be disturbed be- 
cause the conditioned stimulus-unconditioned 
stimulus relationship (e.g., dog salivating to 
Pavlov’s bell) is weakened (e.g., ringing the bell 
many times during the day when food is not 
expected or received). If a drug only potentiates 
natural adrenergic reactions to stimuli, it will 
have a positive effect on normal arousal; but if 
a drug itself induces adrenergic reactions, the 
phasic attention to sexually arousing events will 
suffer from lack of focus and a weakened condi- 
tioned response. To some extent, sex therapy 
sensate focus training involves conditioning the 
patient to changes in his or her threshold of 
physical sensitivity and arousal, so that these 
changes can enhance rather than inhibit sexual 
response. If the nervous system is sympatheti- 
cally overcharged by phenylpropanolamine, 
such subtle changes may go undetected. Though 
the adrenergic effects of phenylpropanolamine 
probably influence genital sexual response in 
either a positive or negative direction depending 
on the circumstances, there is really no research 


Giblin, 
that the 
of stim’ 
procepti 
stimulat 
havior. 
Nore 
than in 
rats inc! 
optic nu 
Giblin, 
seroton 
greater 
inhibit 
behavic 
It sh 

in fem: 
norepii 
epinep| 
May fa 
More | 
With , 
betwee 
fect of 
is digg 
Siven 1 
Nent § 


Sexual Aspects of Neurochemistry 61 


to document an effect in either direction. Until 
we have more definitive data, men should be 
monitored for changes in penile tone and main- 
tenance of erection; women should be moni- 
tored for changes in orgasmic intensity. 

Lesion of ascending noradrenergic fibers to the 
hypothalamus increases active masculine and 
proceptive male sexual behavior in both male 
and female rats, but reduces receptive female 
lordosis behavior. Conversely, noradrenergic 
stimulation of these fibers increases receptive 
lordosis but decreases female proceptive and 
active masculine behavior (Everitt & Hansen, 
1983; Sachs & Meisel, 1988; Pfaff & Schwartz- 
Giblin, 1988). Consequently, it is conceivable 
that the noradrenergic stimulation component 
of stimulants decreases active masculine and 
proceptive sexual behavior, while dopaminergic 
stimulation by stimulants increases such be- 
havior. 

Norepinephrine levels are higher in females 
than in males and estrogen treatment of female 
rats increases norepinephrine in the medial pre- 
optic nucleus brain sex center (Pfaff & Schwartz- 
Giblin, 1988). Along with greater endogenous 
serotonin and less dopamine in females, the 
greater noradrenergic influence in females may 
inhibit active masculine and proceptive sexual 
behaviors but facilitate receptive ones. 

It should be noted that epinephrine is lower 
in females than in males and may even inhibit 
norepinephrine activity. A relative deficiency of 
epinephrine in females in comparison to males 
may favor receptive sexual behavior and prevent 
more active and proceptive sexual behavior. 
With such counteractive influences operative 
between norepinephrine and dopamine, the ef- 
fect of stimulant activation on sexual behavior 
is difficult to predict. When amphetamine is 
given to female rats with the dopamine compo- 
nent blocked by concurrent pimozide, lordosis 


is increased apparently through noradrenergic 
stimulation (Everitt, Fuxe, Hokfelt, & Jonsson, 
1975). 

The dynamic range of positive excitatory sex- 
ual response may be decreased due to a contin- 
uous sympathetic elevation by noradrenergic 
stimulants, which reduce the impact of specifi- 
cally sexual phasic adrenergic increases occur- 
ring during sexual activity. Muscle contractions 
during orgasm are characterized by sharp rises 
and falls. With noradrenergic stimulants, the 
peak effect may be unchanged or increased, but 
the subsequent relaxation may be decreased. 
Essentially, a sharp fall back to a normal, low 
baseline is required so that a subsequent sharp 
increase can occur; otherwise, large changes will 
not occur or be noticed. With less extreme rises 
and falls, there may be a decrease in orgasm 
intensity. Rivas, Barradas, Montiel, and Bianco 
(1990) reported that women who regularly expe- 
rienced orgasm during intercourse showed the 
lowest resting pubococcygeus muscle action by 
electromyogram (EMG); anorgasmic women, 
the highest resting EMG; and women who expe- 
rienced orgasm only by direct clitoral stimula- 
tion fell in the middle. In contrast, the strength 
of intentional pubococcygeus muscle EMG flex 
was greatest in the women who experience or- 
gasm through intercourse and least in the anor- 
gasmic women. Expansion from normal rest to 
a climax peak may be optimal for orgasm, and 
lack of relaxation at rest may preclude or desen- 
sitize genital climax. 

From the intricacies of the multiple mech- 
anisms of action governing sexual function, we 
will now proceed to explore the specific character- 
istics of hormones in detail. Subsequent chapters 
on psychoactive and prescription drugs will return 
our attention to neurotransmitters and their inter- 
play with various peptides and hormones. 


OB 


OBJECTIVES 


¢ To describe nature and function of natu- 
rally occurring estrogens 

¢ To explore key psychological, physiologi- 
cal, and sexual consequences of estrogen 
replacement therapy (ERT) 

© To present benefits of ERT in areas of 
heart disease and osteoporosis 


© To consider cancer risks of ERT 


To give therapists an overview of the medi- 
cal issues involved 


Sex hormones have two functional modes: 
organizational and activating. During prenatal 
and neonatal life, they are chiefly organiza- 
tional, directing selective physiological develop- 
ment into distinct male and female configura- 
tions. Central and peripheral structures and 
organs may be altered and various biochemical 
systems (including neurotransmitters, peptides, 
and metabolic enzymes) are modified by hor- 
monal signals. 

Later in life, hormonal function is predomi- 
nantly activational in nature: Patterns of behav- 
ior and function characteristic of organizational 
predispositions are now activated. However, 
neither the organizational nor activating actions 
of sex hormones occurs in isolation. Rather, 
complex interactions with other body chemicals 
modify, amplify, facilitate, retard, or inhibit 
hormonal activity. 

Treatment with estrogens is controversial. 
During a woman’s reproductive years, she may 
decide to use estrogen for birth control; when 


Estrogens 


she reaches menopause, she may decide to use 
estrogen replacement therapy (ERT). There is a 
continuing debate throughout the medical field 
about the safety of long-term treatment with 
estrogens and a noteworthy concern for the 
cancer risk associated with estrogen replacement 
therapy. Indeed, the debate concerning estro- 
gens becomes a difficult dilemma for many 
women as they approach menopause. In an ef- 
fort to make a wise decision about estrogen 
replacement therapy, women often discover that 
well-respected experts disagree. Because it may 
be one of the most important medical decisions 
a woman makes in her lifetime, it is crucial that 
she obtain enough information and guidance to 
make an intelligent choice. 

Estrogen, progesterone, and testosterone are 
the chief hormones involved in cyclical female 
sexuality. Testosterone plays a minor role in 
the overall picture, but seems to have a major 
impact on sex drive and perhaps attitude. Dehy- 
droepiandrosterone (DHEA) has a yet to be 
defined role, but appears to impact sex drive. 
The role of estrogen is complex. It is intricately 
involved in reproductive cycles and other rhyth- 
mic, sensitizing processes which affect sexuality. 
Although this hormone is one of the most stud- 
ied, its sexual effects are probably the least 
clear. 

The control circuit for reproductive hormones 
in general and estrogen in particular is mediated 
through the pituitary and the gonads. When 
circulating blood hormone levels are low, the 
pituitary signals the ovaries to produce more 
of these hormones through an auto-feedback 
mechanism. Altogether it is a well-balanced sys- 
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tem that modern medicine has learned to manip- 
ulate for therapeutic purposes. 


THE MENSTRUAL CYCLE 
AND SEX DRIVE 


The word estrogen is derived from the words 
estrus (sexual excitement, receptivity, heat) and 
generate. In animals, sexual desire and receptiv- 
ity is usually confined to specific periods of 
estrus, which is dependent upon estrogen stimu- 
lation. In humans, levels of estrogen and sexual 
desire do not seem to be correlated. In highly de- 
veloped mammals, the capacity for sexual desire 
and receptivity has expanded beyond estrus peri- 
odicity. Only in human females, however, does 
this freedom from hormonal determination of 
sexual responsiveness seem to be relatively com- 
plete. 

Curiosity about the role of female hormones 
in women’s sexuality is relatively recent. During 
the 1930s, Therese Benedek conducted a series 
of intensive psychoanalytic investigations of 
sexual desire. She studied the changes in sexual 
desire that occurred in nine “neurotic women” 
over a period of 75 menstrual cycles (Benedek 
& Rubinstein, 1939a, 1939b). The nature of 
sexual desire was ascertained from an interpreta- 
tion of the unconscious meaning of dreams at 
different phases of the cycle. Benedek estimated 
estrogen and progesterone activity by tempera- 
ture changes and cytological examination of 
vaginal smears. She concluded that heterosexual 
desire and activity was stimulated by estrogen, 
while nurturant feelings were induced by proges- 
terone. 

In the late 1970s, a series of studies investigat- 
ing the relation between hormone levels and 
mood and sexual changes failed to show signif- 
icant correlations of sexual desire with differ- 
ences in estradiol levels (Abplanalp, Rose, 
Donelly, & Livingston-Vaugh, 1979; Persky, 
Lief, Strauss, Miller, & O’Brien, 1978). Persky, 
Charney, Lief, O’Brien, Miller, and Strauss 
(1978) found positive correlations between sex- 
ual activity and testosterone. They suggested 
that ovulatory increases in sexual activity could 


be due to increased testosterone near oy 
rather than to estradiol. A series of stu 
lowed, demonstrating that sexual activity corre. 
lated with testosterone elevation, but Not to 
estradiol levels. Since both testosterone and es. 
tradiol reach peak levels at ovulation, it is diffi. 
cult to determine which hormone is Tesponsible 
for sexual changes. 

In women, follicle stimulating hormone (FSH) 
controls the growth and maturation of the Ovar- 
ian follicle. Luteinizing hormone (LH) controls 
ovulation and the formation and maintenance 
of the corpus luteum by signal mechanisms in- 
volving estrogen and progesterone changes. The 
control of testosterone production in females 
has not been defined, nor has the relation among 
LH, estradiol, and testosterone. 

Luteinizing hormone releasing hormone 
(LHRH) secretion is differentially influenced 
by various neurotransmitters, peptides, and hor- 
mones. Apparently, norepinephrine is chiefly 
stimulatory; dopamine and serotonin are both 
inhibitory and indirectly stimulatory; opiates 
are predominantly inhibitory; and some pep- 
tides, such as prostaglandins and angiotensin, 
are strongly activating. 

Since sex hormones are involved in interac- 
tive feedback circuits with LHRH, they may be 
either stimulatory or inhibitory. Small amounts 
of estrogenic stimulation may be stimulatory to 
LHRH secretion, while elevated estrogen levels 
are inhibitory. However, outside of the hypo- 
thalamic feedback circuit, estrogens are pre 
dominantly stimulatory on LH in the pituitary. 
Testosterone, progesterone, and inhibin are chief- 
ly inhibitory, each in its own particular fashion. 
Testosterone and progesterone inhibit LH, while 
inhibin appears to be the inhibitory control fac- 
tor for FSH. Differences between activation of 
LHRH and LH directly are not clear. 

The secretion of LH and FSH is relatively 
constant in males, but varies cyclically 1 fe- 
males. Triggered by increasing levels of est! 
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progesterone levels drop, which produces wast- 
ing of the corpus luteum during the bleeding 
period of the menstrual cycle. 

Although the intricate relation between pep- 
tides and sex hormones is recognized and rou- 
tinely manipulated in reproductive medicine, 
the interrelationship of sex hormones with pep- 
tides is seldom appreciated when sexual behav- 
ior is considered. Simplistic notions of “too 
little,” “normal,” or “too much” have dominated 
discussions of sex hormones. The enormous re- 
productive impact of minute levels of exogenous 
estrogen and progesterone in new sequential 
oral contraceptives indicates that sexual func- 
tioning is not simply increased or decreased by 
changing levels of sex hormones, but instead 
may depend upon a delicate balance of quantal 
changes and set-point deviations.* 

The paucity of information relating repro- 
ductive endocrinology to sexual function is sur- 
prising and distressing. A comprehensive text 
on sexual arousal by Rosen and Beck (1988) 
hardly mentions estrogen. A more recent vol- 
ume, Reproductive Endocrinology, by Yen and 
Jaffe (1991), with over 1,000 pages, has a great 
deal of information on estrogens but only a 
few paragraphs on sexual function. Despite the 
enormous amount of data available on estrogen 

hormones and sexual function, the relationship 
between the two remains largely unexplored in 
the traditional literature. 


MENOPAUSE AND ESTROGEN 
REPLACEMENT THERAPY (ERT) 


A variety of physiological, sexual, and psycho- 
logical changes and symptoms occur throughout 
the perimenopausal and menopausal time pe- 
tiod. Before the 1960s, women had no alterna- 
tive but to go through surgical or natural meno- 
pause. Research performed during the 1950s 
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Estrogens 


resulted in the use of exogenous estrogens as 
treatment for the discomforts of menopause. 
Random controlled studies of estrogen replace- 
ment therapy are difficult and frustrating to 
conduct on treatment programs which extend 
over 30 years or more. Furthermore, any new 
medications or changes in care (€.g., transder- 
mal or injected estrogen, synthetic analogues, or 
addition of progestogens) cannot be adequately 
evaluated for risks until they are used long 
enough for adverse effects or lack of benefits to 
become apparent. Consequently, patients may 
feel that they are “guinea pigs.” Unfortunately, 
in this case, they are, because these effects can- 
not be evaluated in real guinea pigs or other 
animals. Wellness measures and “health-store 
pharmacology” for treatment of menopause- 
related symptoms are also experimental, with 
outcomes far less certain than when standard 
low-dose estrogen is included in such care. 
Table 5.1 summarizes the signs and symp- 
toms that have been associated with the diminish- 
ing estrogen levels that characterize menopause. 
Taken singly, the symptoms are manageable; 
taken collectively, they can result in depression, 
physical discomfort, and sexual dysfunction. 
Table 5.2 summarizes the therapeutic and ad- 
verse side effects of estrogen replacement. 


Psychological Symptoms and ERT 


Estrogens and progesterone cause mood and 
performance problems in some women, so that 
the decrease in these hormones with menopause 
may in some cases improve mood and perfor- 
mance. It can be expected that this change would 
be particularly true for women who have suf- 
fered from severe premenstrual syndrome. 

However, the reverse is usually true. Mood, 
sexuality, and attitude usually diminish with 
hormone deprivation and improve with replace- 
ment. Estrogen replacement can provide relief 
for psychological problems associated with 
menopause and thus enhance sexual response 
directly and indirectly. 

Because estrogens are weak monoamine oxi- 
dase inhibitors (Broverman, Klaiber, Vogel, & 
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Table 5.1 Signs and Symptoms of Estrogen Withdrawal 


Cognitive Cognitive deficits 
Inability to concentrate 
Poor memory 


General Headaches 
Hot flashes/hot flushes 
Thinning skin, collagen 
Weight gain 


Genitourinary Stress incontinence 
Urinary frequency/nocturia 


Psychological Anxiety 
Fatigue 
Insomnia 
Irritability 
Lack of initiative 
Tenseness 


Sexual Decreased intensity of orgasm 
Decreased sex drive 


Vaginal Adhesions 
Atrophy 
Dyspareunia 
Lubrication decrease 
Senile vaginitis 
Tissue loss in vulva 
Tone decrease (elasticity, expansion, pliability) 
Vulvar leukoplakia 


Table 5.2 Therapeutic and Adverse Effects of Estrogen Replacement 


Physiological Psychological : 

General (Adverse) (Therapeutic) (Therapeutic) Sexual (Therapeutic) 
Breast tenderness Decreases appetite Antidepressant Body odor remains at- 
Cancer risks increased Reduces heart disease risk Decreases anxiety, irrita- tractive ats 
Depression Eliminates hot flushes bility Improves senile vaginitis 
Fatigue Prevents osteoporosis Cognitive benefits, in- Promotes vaginal lubr 
Irritability Maintains skin tone and creases memory cation 
Malaise collagen Mood improves, stabilizes Preserves vaginal rug 
Nausea Prevents stress inconti- Increases performance Preserves vaginal, ure 
Taste and touch nence and urethral, thral, genital tissue 

aversions bladder, and uterine 

prolapse 


Improves taste and smell 
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Kobayashi, 1974), it is conceivable that they could 
have antidepressant effects. Klaiber, Brover- 
man, Vogel, Kobayashi, and Moriarty (1972) 
found that premenopausal depressed women 
have higher MAO activity than normal women. 
Although oral conjugated estrogen therapy can 
reduce MAO levels, it is unlikely that the degree 
of MAO inhibition achieved with estrogen re- 
placement therapy would be sufficient for thera- 
peutic effect. 

Some studies have concluded that psycholog- 
ical improvement with estrogen replacement was 
due to improvement of vasomotor symptoms 
(Ballinger, 1975; Utian, 1972a, 1972b) while 
others (Regestein, Schiff, Tulchinsky, & Ryan, 
1981; Thomson, 1976; Utian, 1975) have attrib- 
uted therapeutic psychological benefits to a pla- 
cebo effect. Other early research (Campbell & 
Whitehead, 1977; Lauritzen, 1973) noted sub- 
stantial relief from a variety of physical and 
psychological symptoms, including hot flushes, 
depression, anxiety, and nocturnal sweating. 

Improved quality of life, including sex life, 
has been reported in two European studies of 
transdermal estradiol patch therapy (Estra- 
derm). In a 12-week double-blind placebo-con- 
trolled study of 223 postmenopausal women 
(mean age = 52.6) using Estraderm with no 
progestogen supplementation, quality of life im- 
proved on both estradiol and placebo, but im- 
provements in health, climacteric symptoms, 
and sex were significantly greater on Estraderm 
(Nathorst-B66s, Wiklund, Mattsson, Sandin, 
& von Schoultz, 1993; Wiklund, Karlberg, & 
Mattsson, 1993). Sexual improvements appeared 
to be related to overall improved well-being, 
decrease in anxiety, and reduction of climacteric 
symptoms. There were no differences in orgasm 
frequency and sexual arousal scores between 
estradiol and placebo groups, but significant 
differences in favor of enjoyment, vaginal lubri- 
cation, and pain during intercourse. As is usu- 
ally the case, in this study it is difficult to deter- 
mine the extent to which psychological sexual 
benefits derived from relief of physical sexual 
Problems such as decreased lubrication. With- 
Sue a comparison to testosterone-estradiol com- 
pare it is difficult to determine to what extent 
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arousal, and orgasm are improved by estrogen 
hormone replacement therapy. 

Similarly, a large six-month multi-site study 
(Limouzin-Lamothe, Mairon, Joyce, & Le Gal, 
1994) with the Estraderm TTS patch supple- 
mented with the progestogen chlormadinone on 
499 postmenopausal women found significantly 
greater improvement in quality of life on estra- 
diol compared to symptomatic treatment of hot 
flush vasomotor upset with veralipride (not avail- 
able in the United States). Both treated groups 
improved on all measures, except for no increased 
rating of attractiveness in women treated with 
veralipride. On the Sexual Behavior Question- 
naire, there were no significant differences be- 
tween estradiol and veralipride. Though both of 
these estradiol patch studies showed sexual bene- 
fits for estrogen replacement, neither showed 
these benefits to be distinct from the relief of 
physical symptoms and other mood problems. 

Ditkoff, Crary, Cristo, and Lobo, (1991) re- 
ported psychological benefits attributed to es- 
trogen replacement (conjugated estrogens/Prem- 
arin) in healthy asymptomatic postmenopausal 
women, but no significant cognitive/memory 
benefits. They found few significant findings with 
meaningful measurements, despite great care in 
recruiting surgically menopausal patients free of 
confounding factors such as other medications, 
illnesses, or hot flushes. The contrast with ear- 
lier referenced pronounced psychological re- 
sponses to ERT reflects the continuing contro- 
versy surrounding medical opinion on its value. 

A well-performed study by Sherwin (1991) 
has shown positive sexual and mood benefits 
with estrogen replacement in naturally meno- 
pausal women. Women were treated with 0.625 
or 1.25 conjugated estrogen (Premarin) for 12 
months, with or without 5 mg medoxyproges- 
terone (MPA). In concurrence with Denner- 
stein’s prior study (Dennerstein, Burrows, Wood, 
& Hyman, 1980), progesterone decreased the pos- 
itive mood and sexual effects of estrogen (more 
so with the 0.625 dose of Premarin than the 
1.25 dose). 

Recently, with more careful and comprehen- 
sive evaluation, limited cognitive benefits of 
estrogen have been shown in postmenopausal 
women. Conversely, it now appears that, due 
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to estrogen deficiency, small though significant 
cognitive/memory deficits, which can be cor- 
rected with conventional ERT, may be present 
in postmenopausal women. Sherwin and Phil- 
lips (1990) studied cognitive functioning in 12 
women (mean age = 47) prior and subsequent 
to hysterectomy/oophorectomy. Post-operative- 
ly, women were placed on either monthly 10 mg 
estradiol injections or placebo. Measured at the 
end of the second month of treatment, the estra- 
diol-treated women showed significantly higher 
scores on paired-association and paragraph re- 
call tests than placebo-treated women. 

As part of the extended longitudinal Rancho 
Bernardo health study conducted from 1972 to 
the present, Barrett-Connor and Kritz-Silver- 
stein (1993) found that age-related cognitive de- 
clines occurred in their cohort of 800 women 
over age 65, regardless of whether or not they 
were on ERT. Only on one task (a short-term 
recall category task) out of a large battery of 
12 cognitive tests was a difference found in 
favor of women on ERT for at least 20 years 
compared to women who had never used estro- 
gen replacement. 

Robinson, Friedman, Marcus, et al. (1994) 
tested 72 women (aged 55-93) on ERT (54 of 
58 on Premarin; mean use duration, 13.4 years) 
and a control group of 72 women not on estro- 
gen. Only two cognitive tasks were adminis- 
tered: a proper name recall test and a word 
recall test. There was no significant difference 
between groups on the word recall test, but on 
the proper name recall task, the ERT-treated 
group did significantly better than the control 
group. However, the difference was small: Out 
of a possible 12, the ERT group recalled 4.3 
names versus 3.1 names recalled by the non- 
ERT group. The authors noted that prior mem- 
ory research using word recall tasks had failed 
to show significant benefits of estrogen replace- 
ment therapy. 

Kampen and Sherwin (1994) studied a sample 
of 71 healthy women over age 55 who were at 
least two years postmenopausal (28 women were 
on ERT, usually conjugated estrogens, and 43 
were untreated; 9 of 28 ERT users had surgical 
menopause compared to 4 of 43 of the non- 
users). No differences were found on selective 


remembering or paired association tasks, but 
the ERT group did perform slightly better on 
the paragraph recall tasks (the difference was 
only marginally significant, since significance 
was improperly measured with one-tailed t-tests. 
on two-tailed tests, the significance would be 
less than a P of =0.05). In summary, convincing 
evidence of cognitive benefits distinct from im- 
provement in mood and health has yet to be 
shown for extended use of estrogen replacement 
therapy. 

Since estrogen increases or potentiates pro- 
lactin, serotonin (DeLisi, Dauphinais, & Hau- 
ser, 1989), opiates/endorphins (Nappi et al., 
1990), GABA (Mansky et al., 1982), renin and 
angiotensin II (McCaffrey & Czaja, 1989), and 
corticosteroids (Lesniewska, Nowak, & Malen- 
dowicz, 1990), it is not surprising that some 
women feel relief when estrogen levels drop to 
postmenopausal levels, and may even experience 
increased well-being, confidence, and sexual de- 
sire. 

Postmenopausal studies investigating the re- 
lation between estrogen replacement and sexual 
function generally have demonstrated only an in- 
direct connection: improvement in overall well- 
being and decreases in uncomfortable symp- 
toms, which promote the maintenance of sexual 
activity. Lorraine Dennerstein has been an in- 
fluential proponent of estrogen replacement 
therapy. Her frequently cited study (Denner- 
stein et al., 1980) demonstrated beneficial ef- 
fects on mood and sexual function. She per- 
formed a 12-month crossover double-blind trial 
comparing the effects of estradiol and/or pro- 
gestogen treatment on 49 surgically menopausal 
women (hysterectomy and oophorectomy for 
benign symptoms). Women were evaluated for 
three months in each of four conditions: ethinyl 
estradiol (50 mg/day), levonorgestrel (a proges- 
togen, 250 mg/day), Nordiol oral contraceptlve 
(a combination of ethinyl estradiol and levonor- 
gestrel), and a placebo. , 

If patients could not tolerate one condition, 
they could request an immediate switch to the 
next. Apparently due to hot flushes in the pla- 
cebo condition, 12 women (24%) were prema 
turely switched. There was no wash-out perio 
between conditions, so that carry-over effects 
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(including estrogen withdrawal) were a com- 
pounding factor. Women who had been using 
hormonal preparations before the trial were re- 
quested to stop two weeks prior to the study. 
Consequently, some women would have been 
in a state of estrogen withdrawal upon entering 
the trial (hot flushes are an estrogen withdrawal 
symptom). 

No significant differences were found be- 
tween the four groups in frequency of inter- 
course or on any of 15 visual analogue scales 
for various aspects of sexual desire and re- 
sponse. The results of this study indicated that 
estrogen had no sexual benefits beyond resolv- 
ing the general psychological and somatic diffi- 
culties of estrogen withdrawal. Increases in sex- 
ual desire were correlated with general feelings 
of well-being. Women on estradiol or estradiol- 
levonorgestrel showed slight but insignificant 
increases in sexual desire and enjoyment, lu- 
brication, and orgasmic frequency. Progester- 
one-only treatment failed to provide any psy- 
chological benefits or complete relief of physical 
symptoms. The authors concluded that addition 
of the progestogen, levonorgestrel, clearly de- 
creased the benefits of estradiol. With the lower 
estrogen dose, progesterone caused a consider- 
able decrease in testosterone levels. Although 
there was no placebo control for estrogen, the 
positive effects diminished the week without 
hormone treatment each month. The positive 
sexual and mood benefits were enduring and 
stable over a twelve-month period. 

Even if a woman later receives estrogen re- 
placement, the decrease in the pleasure of sexual 
contact, in a woman’s sexual attractiveness (es- 
trogen generates attractive body odor and skin 
texture), in her ability to accommodate penile 
penetration and thrusting, and in her receptive- 
ness to touch can aggravate physical problems 
Occurring in men. Since men are also undergoing 
a decline in physical sexual response during their 
forties and fifties, perimenopause and meno- 
Pause are times when sexual dysfunction com- 
monly arises for couples and, unaddressed and 
untreated, continues for the rest of their lives, 
Senerating reticence, depression, frustration, anx- 
lety, anger, and even aversion. 

Although the physical difficulties triggered 


by estrogen withdrawal (hot flushes, sweating, 
loss of lubrication, dyspareunia) tend to cause 
problems in relationships, couples often wait 
until a crisis (such as an affair) provokes them 
into seeking help. By this time, “natural” ap- 
proaches such as changes in nutrition, vitamin 
supplements, and increased exercise may be 
“too little and too late” to correct the physical 
changes which have undermined sexual attrac- 
tiveness and responsivity. Bitter over their own 
sexual decline, men may blame their difficulties 
on their wives’ “growing old and unattractive.” 
Sleep problems, arthralgia, and irritability pro- 
mote further tension in menopausal women 
(which may be avoided by estrogen replace- 
ment), and require evaluation of personal and 
environmental interventions. Sarrel (1982), for 
example, has reported that husbands of post- 
menopausal women with sexual symptoms de- 
veloped fear of hurting their wives (as a result 
of postcoital bleeding resulting from vaginal 
atrophy) and feelings of insecurity, rejection, 
and anger due to their wives’ sexual difficulties 
(vaginal dryness, vaginismus, tactile aversion). 


Physiological Symptoms and ERT 


The most immediate and noticeable effects of 
irregular secretion and decreased levels of estro- 
gens are vasomotor alterations experienced as 
hot flushes and sweating. In 1977 Sam Yen 
labeled these thermoregulative disturbances as 
part of the “estrogen withdrawal syndrome.” 
He pointed out that women who have never 
had normal estrogen levels (for example, due 
to gonadal dysgenesis) do not experience hot 
flushes during aging. If these women are treated 
with estrogen for several months and then treat- 
ment is withdrawn, however, classic hot flush 
symptoms are experienced for the first time. 
Hot flushes are preceded by hot flashes, which 
are the subjective feelings experienced just prior 
to the physiological flush. The flush is caused 
by sudden dilatation of cutaneous capillaries 
due to increased blood flow. Temperature in- 
creases by about 3°C and lasts about 31 minutes 
(Notelovitz, 1986). Because of the high concen- 
tration of cutaneous blood vessels in the face 


and upper neck region, flashes and flushing are 
most often experienced in these areas. 

These bothersome temperature changes af- 
fect about 75% of perimenopausal and post- 
menopausal women. Decreasing levels of estra- 
diol may produce hot flushes even when the 
hormone is still within normal limits during 
the perimenopause (Notelovitz, 1986). Though 
symptoms are greatest near the end of the peri- 
menopause and the first few postmenopausal 
years, 65% of women between the ages of 54 
and 63 and 30% of women over 65 may still 
experience flushes (Notelovitz, 1986). 

Flushes are usually accompanied by night 
sweats, abnormal perspiration, and palpitations, 
which often disturb sleep and cause irritability 
and anxiety. Estrogen replacement can resolve 
these thermoregulative symptoms. Though it is 
not clear what triggers hot flushes, estrogen 
seems to exert its effect in the hypothalamic 
thermoregulatory centers, which also regulate 
appetite and sexual behavior (Yen, 1977). 

Estrogen also functions outside the genital 
zone to maintain health, lubrication, thickness 
of skin, and the secretion of attractive odors 
and sense of touch. Postmenopausal women 
may complain of thin, dry, flaky skin and easy 
bruising. Researchers (Brincat & Studd, 1988; 
Moniz, Savvas, Brincat, & Studd, 1989) have 
shown that skin collagen content decreases dur- 
ing the postmenopausal period by about 2% 
per year. This decrease is greater during the 
initial years (as much as 30% during the first 
five years after menopause) and levels off over 
several years. Interestingly, the postmenopausal 
decline of collagen content and skin thickness 
is significantly correlated with loss of bone mass 
and degree of osteoporosis (Nordin, Crilly, & 
Smith, 1984). Castelo-Branco et al. (1994) ana- 
lyzed 76 nulliparous women from 20 to 60 years 
old and found that collagen decreased signifi- 
cantly after age 40 and after menopause, and 
changes in bone mass were closely related to 
changes in collagen. Basically, the fullness and 
resiliency of skin and maintenance of a sexually 
attractive body fragrance is facilitated by es- 
trogen. 

Decreased collagen synthesis has been shown 
in urinary stress-incontinent postmenopausal 
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women compared to continent POstmen, 
women (Falconer, Ekman, Malmstr6m 
sten, 1994). An analysis of skin fibroby 
tures showed that stress-incontinent 
accumulated 30% less collagen than COntinent 
women. A questionnaire survey of 355 Premeno. 
pausal women and 858 postmenopausal women 
showed 25.1% urinary incontinence reporteq by 
premenopausal women. However, more than 
twice as many (7.1% vs. 3.1%) Postmenopausal 
as premenopausal women experienced incontj- 
nence on a daily basis (Rekers, Drogendijk, 
Valkenburg, & Riphagen, 1992). Urgency noc. 
turia and dyspareunia, which could be due to 
degeneration of urogenital tissue, were more 
prevalent in postmenopausal women; vaginal 
itching and discharge were more prevalent in 
premenopausal women. The prevalence of in- 
continence was higher after surgical than natu- 
ral menopause. Among premenopausal women, 
86.8% were sexually active, compared to 50.7% 
of postmenopausal women. Estrogen replace- 
ment therapy or vaginal estrogen cream has 
been shown to decrease urinary incontinence 
(see Elia & Bergman, 1993, for a comprehensive 
review). 

Estrogen replacement can prevent collagen 
loss and even restore collagen toward normal 
levels in older postmenopausal women in less 
than two years (Brincat et al., 1987). Punnonen, 
Vilska, and Rauramo (1984) have shown that 
long-term (six years) estrogen-treated post 
menopausal women have significantly greater 
skin thickness (21-39%) than nontreated con- 
trols. Other physiological actions of estrogen 
replacement on skin include (Brincat & Studd, 
1988; Moniz et al., 1989): increased vasculariz 
tion of skin, increased dermal moisture content, 
increased number of capillaries, less fragmen- 
tation of collagenous fibrils, reduced adhesio® 
of collagen fibers in connective tissue, and 4& 
creased thinning action of corticosteroids. : 

Quite a few women experience dysphoric ¢ : 
fects from estrogen replacement therapy ae 
indirectly inhibit or discourage sexual pale 
siveness: Nausea, malaise, breast meee 
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disturb tryptophan metabolism, causing a vi- 
tamin B, deficiency which can manifest as de- 
pression, fatigue, and irritability (correctable 
by vitamin B, supplements [Haspels, Bennink, 
van Keep, & Schreurs, 1975]). When these estro- 
gen-induced symptoms are not correctly associ- 
ated with replacement therapy, women may be 
treated with potentially toxic and unnecessary 
drugs such as tricyclic antidepressants, benzodi- 
azepines, and neuroleptics. 

As the number of women who receive estro- 
gen progressively increases, a postmenopausal 
estrogen syndrome (PES) may soon emerge. In 
fact, with the current cancer-preventative rec- 
ommendation of a 10-13-day progesterone ad- 
dition to estrogen replacement therapy each 
month, we are already facing an outbreak of 
iatrogenic postmenopausal PMS as well. 


Sexual Symptoms and ERT 


A study from Julian Davidson’s Stanford labo- 
ratory (Morrell, Dixen, Carter, & Davidson, 
1984) showed that postmenopausal women have 
16% lower vaginal pulse amplitude (a measure 
of physical sexual response) than premenopausal 
women, but no difference in subjective sexual 
arousal. Although healthy, sexually active un- 
treated postmenopausal women may show some 
decline in vaginal response, it does not seem 
to be enough to significantly lessen subjective 
sexual arousal. 

A later study (Myers & Morokoff, 1986) in 
Davidson’s lab revealed that both untreated and 
treated postmenopausal women had similar 
vaginal pulse amplitudes when sexually stimu- 
lated by visual erotic stimuli. Lubrication in 
the untreated group was self-reported at a low- 
er level than in the other groups and time to 
achieve maximal arousal was nonsignificant- 
ly increased. However, sexual arousal by self- 
report appeared similar in both groups of wom- 
en. Beneficial increases in vaginal response to 
Sexual stimulation with estrogen replacement 
nay only be obvious when there is a marked 
deficiency or when vaginal atrophy causes dis- 
comfort, 


A study by Myers, Dixen, Morrisette, Car- 


michael, and Davidson in 1990 evaluated the 
sexual responsiveness of 40 healthy naturally 
menopausal women using a double-blind pro- 
spective trial of four conditions: 0.625 mg/day 
conjugated estrogen (Premarin); 0.625 Prem- 
arin with 5 mg/day medroxyprogesterone (Pro- 
vera); 0.625 Premarin with 5 mg/day methyltes- 
tosterone; and placebo. No significant group 
differences were found except that pleasure from 
masturbation was significantly greater for the 
estrogen-testosterone group. Use of oral testos- 
terone instead of testosterone injection or im- 
plant probably resulted in a smaller advantage 
to the testosterone-added group. No group dif- 
ferences were noted for laboratory vaginal re- 
sponses (lubrication, blood volume, or vaginal 
pulse amplitude). The researchers concluded 
that differences in sexual activity and response 
due to hormone replacement or supplementa- 
tion may be less evident in asymptomatic natu- 
rally menopausal women than in those experi- 
encing surgical menopause. 

Greenblatt (1987) and Studd and Magos (1987) 
have shown that the full benefits of hormone 
replacement in relation to sexual desire are reli- 
ably achieved only with addition of testosterone. 
Smaller and less reliable sexual benefits and 
resolution of dysphoric mood and somatic/vagi- 
nal discomfort are achieved with estrogens alone. 
A study by Dow, Hart, and Forrest (1983) shows 
equal sexual benefits for estradiol and estradiol- 
testosterone combinations, demonstrating that 
estrogen replacement alone can be sufficient to 
maintain sexual desire. 

Double-blind studies by Utian (1972a) and 
Campbell (1976) did not find significant sexual 
benefits for estrogen. An often-cited study by 
Fedor-Freyburgh (1977) showed that estrogen 
was beneficial to sex drive in open trials, but 
the sexual improvement was not statistically sig- 
nificant in the double-blind condition. There 
was, however, considerable improvement in de- 
pression, emotional dysphoria, and performance 
reaction, and a decrease in somatic symptoms 
such as hot flushes and vaginal dryness. 

Some studies have shown no significant cor- 
relations between estrogen levels and sexual in- 
terest in perimenopausal (Ballinger, Browning, & 
Smith, 1987) or postmenopausal women (Bach- 
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mann et al., 1985). Cutler, Garcia, and McCoy 
(1987) found no significant relationship between 
estrogen levels and sexual desire, thoughts, re- 
sponse, or satisfaction in perimenopausal women. 
However, estrogen replacement therapy during 
perimenopause has been shown to delay the on- 
set of menopause. Increased sexual activity dur- 
ing perimenopause may be responsible for 
higher estradiol levels, rather than the reverse. 
Frequent intercourse has been associated with 
fewer aberrant menstrual cycles, luteal phase 
defects, and perimenopausal hot flushes (Cut- 
ler, Garcia, & Krieger, 1979; McCoy, Cutler, & 
Davidson, 1985). In Cutler’s study, frequency of 
intercourse decreased in women with estradiol 
levels lower than 35 mg/pl. 

Animal researchers (Michael, Zumpe, & Bon- 
sall, 1982) have shown that estrogen alone is 
sufficient to maintain normal sexual behavior in 
ovarectomized female monkeys. They induced 
menstrual cycles pharmacologically with daily 
injections of estradiol, progesterone, and testos- 
terone. Results indicated that estradiol increased 
the females’ sexual attractiveness to the males 
in the group and also increased female behaviors 
of aggressive soliciting and competitive sexual 
responses, which assure dominance over other 
females (Michael & Zumpe, 1990). Testosterone 
was not necessary for these distinctive effects 
of estradiol to occur. Submissive females may 
become more sexually attractive to males when 
estradiol peaks at midcycle. No significant sex- 
ual deficits were observed in the absence of 
testosterone injections. 

There has been surprisingly little investiga- 
tion of surgically or naturally postmenopausal 
primates, and most existing research has been 
compounded by the unnatural restraints of cap- 
tivity, isolation, or special “model” groups. Re- 
search on captive postmenopausal rhesus mon- 
keys has shown decreased active (proceptive) 
and passive (receptive) sexual behaviors unless 
females receive estrogen replacement (Young, 
1961). In most cases, female primates available 
for study do not even reach the age of postmeno- 
pause due to declining health. 

Our review of the research investigating the 
relation between estrogen and sex drive indicates 


that either estradiol does not specifical} 
tain sexual desire and activity or its Sexual ef 
fects are less potent than those of testosterone. 
Nonetheless, estrogen replacement therapy 
often sufficient to maintain a normal sense of 
well-being, including continuing sexual desire 
and activity. However, if sexual dysfunction 
becomes severe, estrogen replacement may not 
be adequate treatment. Estradiol does not seem 
to be the sole or even primary “libido” hormone 
and may not stimulate the degree of sexya] 
desire necessary for normal sexual functioning, 

Sex drive is also affected by the physiological 
changes that occur in the sexual organs during 
menopause. Estrogen replacement therapy has 
been found to have generally beneficial effect 
on many of these changes. 
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Vaginal Symptoms Vaginal changes occur soon 
after estrogen withdrawal. The earliest change 
is usually a reduction in lubrication and tran- 
sudation; dryness and atrophy are commonly 
signaled by dyspareunia. The combination of 
reduced lubrication, friable tissue, and mechani- 
cal friction from intercourse predisposes post- 
menopausal women to vaginal infections that 
can become chronic and difficult to eliminate. 
Artificial lubrication can serve as a substitute, 
preventing many undesirable consequences (irti- 
tation, pain); however, women may view the 
need to use artificial lubrication as a mark of 
sexual inadequacy. For women who are unable 
to use estrogens, one approach that is more 
effective than most artificial lubricants currently 
available is the use of vitamin E capsules (punc- 
tured) or cream intravaginally; it serves as 2” 
excellent lubricant and as a daily supplement 
simultaneously. 

Semmens, Tsai, Semmens, and Loadholt (1985) 
provided quantitative documentation of increas 
vaginal health with estrogen replacement ther- 
apy. They evaluated vaginal physiology ™ 
postmenopausal women before and after treat- 
ment with 0.3-1.25 mg/day conjugated estroge? 
treatment (Premarin). Laboratory vagin blo: 
flow measurements using thermosensors an! 
fluid measurements with tampons were inclu . 
in each evaluation. Treatment resulted i” vas 
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nal improvement in several areas which contin- 
ued over 24 months (pH levels decreased; vagi- 
nal fluids and blood flow increased). 

This study demonstrated that frequent sexual 
activity alone, without estrogen replacement, 
will not suffice to maintain normal sexual func- 
tion. No correlations between vaginal parame- 
ters and frequency of sexual activity were found 
other than pH. 

Vaginal atrophy includes narrowing, short- 
ening, and shrinkage of the vaginal barrel; in 
more severe cases, vaginal adhesions may de- 
velop. If a woman has been estrogen-deprived 
and sexually inactive for years at a time, inter- 
course should be approached with caution. Once 
vaginal atrophy and adhesions have become 
well-established, penetration can cause pain, 
rips, and tears. This physical condition can be 
reversed rapidly (within weeks) and effectively 
with estrogen replacement therapy — ideally, be- 
fore renewing sexual relations. 

Leiblum, Bachmann, Kemmann, Colburn, 
and Swartzman (1983) showed that weekly inter- 
course decreased vaginal atrophy without estro- 
gen replacement in 52 women approximately 
seven years postmenopausal. Sexually active wom- 
en (intercourse three or more times monthly) were 
compared with sexually inactive women (inter- 
course less than 10 times per year), whose de- 
creased sexual frequency was the result of their 
partners’ disinterest. Although sexual activity 
had decreased in the sexually active group dur- 
ing postmenopause, masturbation had increased. 
The vaginal atrophy index used showed a small 
but significant superiority in the sexually active 
group, chiefly in the condition of the pubic hair, 
labia and introitus. Estrogen levels did not differ 
between the two groups, but androgens were 
Significantly higher in the sexually active group. 
It could be concluded that vaginal atrophy can 
be reduced by regular sexual activity and that 
androgens play some role in vaginal mainte- 

hance, possibly by facilitating increased sexual 
activity, including masturbation. 

Glycogen levels also decline during meno- 
ee general reduction of moistness; 

Pa submucosal laceration and ex- 
of the vaginal wall may occur. While 
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trichomonas vaginalis thrives in the estrogen- 
deficient alkaline state, candida albicans is 
inhibited. A rise in vaginal pH from acid to 
alkaline, a decrease in Doderlein’s bacilli, and 
thinning of vaginal and bladder epithelium all 
increase the risk of vaginal infection and lesions. 
Estrogen replacement returns pH levels toward 
normal and increases lubrication and blood 
flow.* 

A decrease in pheromonal secretions depen- 
dent upon estrogen may accompany a decline 
in lubrication. Although the presence of these 
vaginal pheromones and their estrogenic nature 
has only been confirmed in female primates, it 
is likely that they do occur in women during 
sexual activity and probably throughout the day 
and during sleep as well. 

The vagina may show decreases in elasticity, 
expansion, capacity, resilience, and pliability. 
A loss of vaginal tone can affect relaxation of 
the tissue around an inserted penis. The decrease 
in lubrication and lack of vaginal tone can make 
intercourse more difficult and less enjoyable for 
the male. The vaginal walls are composed of 
mucous membrane covered with squamous epi- 
thelium. The membrane occurs in a wave of 
transverse folds called rugae. Without estrogen 
support, the rugae recede and the vaginal wall 
becomes smooth and pale due to vascular atro- 
phy. These rugae help to grip the penis, causing 
gentle drag and traction pleasurable to both 
partners. 

Studies have shown that estrogens usually 
are effective in resolving sexual dysfunction due 
primarily to dyspareunia and secondarily to va- 
ginal dryness (Sarrel, 1988). Lubrication occurs 
during REM episodes similar to sleep erections 
in men. Estrogens promote REM sleep, during 
which time secretions may “irrigate” the vagina. 
However, progestogen supplementation may 
impede or prohibit this estrogenic facilitation 
of sleep lubrication. 


*Since the vagina and vulva may remain somewhat more al- 
kaline even with estrogen replacement, postmenopausal 
women should avoid soaps with detergent or Ivory soap. 
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Topical estrogen-based vaginal creams are 
easily absorbed and usually reverse most of these 
symptoms within a week of treatment; tissue 
begins to thicken and nonspecific itching usually 
disappears (Byyny & Speroff, 1990). Treatment 
should be applied daily for the first week or 
two, followed by a weekly maintenance dose. 
Blood levels should be monitored to determine 
dosage. Since estrogen cream is systemically ab- 
sorbed through the vagina, this method of estro- 
gen replacement can also provide adequate ther- 
apeutic blood levels. 


Vulvar Symptoms The chief vulvar structures 
are the /abia majora, which contain sebaceous 
and apocrine glands embedded in fat and fi- 
brous tissue, and /abia minora, which are com- 
posed of flat connective tissue relatively free of 
fat. They are more prominent prior to the onset 
of puberty and may become more noticeable 
again postmenopausally as the labia majora at- 
rophies. Vulvar skin is composed of dermis and 
epidermis in continuous interaction. Estrogen 
loss has little effect on the epidermis itself, but 
causes fibrosis and loss of fat and moisture in 
the dermal tissue. Small blood capillaries below 
the surface, telangiectasia, may become exposed 
and painful. Even hot baths can precipitate 
trauma; bleeding from telangiectasia can trig- 
gered by penile thrusting or even by the friction 
of towel drying. 

Vulvar cutaneous changes due to hormone 
deficiency usually occur later than vaginal 
changes and are more difficult to differentiate 
from normal aging than the associated vaginal 
symptoms. Although less noticeable than vagi- 
nal changes, they are also less reversible. Given 
that the vulva is homologous to the male scro- 
tum, it may be as dependent on androgen main- 
tenance as on estrogen replacement. 

External itching and burning due to vulvar 
dystrophy is indicated by whitish skin lesions 
or white patches (leukoplakia [Byyny & Speroff, 
1990]).* A severe form of vulvar dystrophy, 
called lichen sclerosis, is characterized by a thin, 
parched, dry, whitish epithelium. Itching causes 


*These patches were believed to be premalignant or malig- 
nant until research established their benign nature. 


scratching, which in turn leads to ulcerat; 
further pathology of the primary lesions, The 
minor labia may develop adhesions to the adjoin. 
ing major labia. Scarring may develop around 
the clitoris, which may become recesseq behing 
the whitish tissue. Corticosteroid-baseq oint- 
ments or creams usually cause further drying 
and thinning of the skin. However, topical tes. 
tosterone cream, or a mixture of testosterone 
and cortisone, can be helpful. 

The vulva of female primates is often called 
a “sex skin” due to the obvious and sometimes 
colorful changes that occur during sexual heat 
(estrus). In women, there is a more subtle “sex 
skin” reaction to sexual arousal, with engorge- 
ment and flushing of the vulva. This local reac- 
tion typically decreases during postmenopause, 
probably due to a combination of estrogen defi- 
ciency and aging. In one study, estrogen replace- 
ment treatment resulted in a fourfold blood 
flow increase in the labia minora and clitoris 
(Sarrell, 1986). 


On and 


Cervix and Uterus The uterus may shrink and 
the cervix may flatten after menopause. Utero- 
vaginal prolapse may also occur due to thinning, 
weak tissue. Abnormal endometrial prolifera- 
tion may occur with unopposed estrogen, so that 
cyclic progesterone treatment may be necessary 
even in women who do not take estrogen replace- 
ment therapy (for example, in obese women who 
continue postmenopausally to produce large 
amounts of estrogen from fatty tissue). The 
normal endometrial proliferation due to estto- 
gen replacement is beneficial for maintaining 
the smooth and soft texture of the uterus and 
for preventing cystic hyperplasia. 


Urogenital Urogenital atrophy commonly 0~ 
curs as a result of estrogen deficiency. In the 
majority of women, the atrophy can be cP 
rected or substantially reduced with estroge” 
replacement. However, the drying and ciate 
of skin, which comprises the largest sexual woh 
in the body, may decrease both sexual ee 
ness and the pleasure of touching. Philip oe 
(1988, 1990) has eloquently described these ae 
menopausal sexual deficits in touching and sn 
sation, which he attributes to decreased & 
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gen, and which in large part can be reversed by 
continuing estrogen supplementation. Accom- 
panying feelings may include hyper-irritability 
or a vague sense of numbness. Negative touch 
symptoms correlate with loss of sexual desire, 
hot flushes, and insomnia. 

Sarrel (1987) also cited evidence for shrinkage 
of touch zones along the pudendal nerve after 
ovary removal in rats and estrogen enhancement 
of sensory perception, vibration sensitivity, taste, 
and smell. He concluded that neural transmis- 
sion is slowed as when there is a state of periph- 
eral neuropathy and that retarded peripheral 
neurotransmission can be corrected by estrogen 
replacement. 

Urethral pressure is correlated with estradiol 
levels. Atrophic urethritis and voiding problems 
are therefore common: About 30-40% of post- 
menopausal women suffer from these distur- 
bances. The function of the urinary sphincter 
of postmenopausal women may be improved by 
estrogen treatment (Hilton & Stanton, 1983; 
Rud, 1980). In a sample of 75 women, 35% 
complained of nocturia and 40% of urinary 
frequency (Wren, 1985). Within four months of 
estrogen treatment, these urinary symptoms were 
resolved in all but 3-4% of the women. Versi 
and Cardoza (1988) found that three months 
of estradiol implant therapy reduced urinary 
frequency, nocturia, and incontinence in post- 
menopausal women from 32-54% to 12-24%. 
However, they pointed out that comparative 
studies before and after menopause have been 
few and may not show significant differences; 
Placebo-controlled studies of estrogen-induced 
Improvement in urinary function are also rare. 
; Unfortunately, many women do not seek med- 
ical treatment for urinary incontinence or sexual 
dysfunction until their symptoms become intol- 
erable. In a sample of middle-aged women (ages 
42-50), Burgio, Matthews, and Engel (1991) 
found that 58% had experienced urine loss on 
Occasion and 30% reported incontinence that 
Sccurred at least once a month. Only 25.5% of 
a with chronic incontinence had sought 
ei Even among women with daily 
only eu or large-volume urine loss accidents, 

Reker 0 sought medical treatment. 

$ et al. (1992) found that only 26.1% 


of postmenopausal incontinent women had con- 
sulted their doctors about it, compared to 38.2% 
of incontinent premenopausal women. Urinary 
incontinence was found to be much more frequent 
in the surgical menopausal subgroup (n = 242) 
compared to the natural menopausal subgroup 
(36.0% vs. 21.5%). Additionally, other urogeni- 
tal symptoms (e.g., vaginal pain, dysuria) showed 
much greater prevalence in the surgical meno- 
pausal group compared to the natural meno- 
pausal group. 

Urinary incontinence can be particularly fre- 
quent during sexual intercourse. Walters, Tay- 
lor, and Schoenfeld (1990) reported urine leak- 
age during coitus or orgasm in 60-65% of the 
incontinent women sampled. From a statistical 
perspective, incontinence symptoms can adverse- 
ly affect sexual relations in as much as 43% 
of incontinent patients (Vereecken, 1989). De- 
crease or abstinence from intercourse among 
incontinent women may be due to dyspareunia, 
decreased sex drive, embarrassment, and/or de- 
pression. 

Estrogen loss is primarily responsible for irri- 
table and thin urethral mucosa. The thinning 
of the urethral mucosa contributes to dysuria, 
tenderness, burning sensations, and decreased 
urethral resistance. Burning can be due to urine 
contact with the thinned mucosa, or to inflamed 
tissue resulting from infection caused by the rise 
of pH from acid to alkaline, which increases 
susceptibility of tissue to bacterial invasion. 

Atrophy of the bladder and urethral walls is 
similar to atrophy of the vaginal mucosa. The 
pathology of the urethra also parallels post- 
menopausal vaginal pathology. Atrophic distal 
urethritis can result in partial bladder outlet 
blockage. Nonbacterial urethritis will not re- 
spond to antibiotic or sulfa drugs; corticosteroid 
creams will thin tissue even further. Topical es- 
trogen creams and/or estrogen replacement can 
resolve many of these urinary problems (Elia 
& Bergman, 1993). However, failure to treat 
promptly with estrogen can result in chronic 
susceptibility to infection and irritation. 

Inability to empty the bladder completely 
may be due partly to estrogen loss and partly 
due to peripheral neuropathy associated with 
aging. Because the urethra and bladder trigone 


have high concentrations of estrogen receptors, 
these areas are very sensitive to decreases in 
estrogen levels. Chronic interstitial cystitis (tri- 
gonitis) can be aggravated by estrogen withdrawal. 
Often a weakness of the paraurethral muscula- 
ture develops and an ectropion of mucous mem- 
brane tissue is formed. 

Neuropathy associated with decreased alpha-1 
adrenergic tone can be reversed by estradiol 
(Hamlet, Rorie, & Tyce, 1980; Schreiter, Fuchs, 
& Stockamp, 1976; Wein, 1991). The findings 
of numerous animal studies have supported this 
adrenergic-estrogenic synergism. Hodgson, Du- 
mas, Boling, and Heesch (1978) have shown that 
castration-induced decreases in alpha adrenergic 
sensitivity in female rabbits were reversed by low- 
dose estrogen treatment. Larsson, Andersson, 
Batra, Mattiasson, and Sjogren (1984) also found 
that urethral tension was improved in female 
rabbits by estrogen treatment. An increased sen- 
sitivity to norepinephrine and an increase in 
adrenergic receptors appeared to be responsible. 
Estrogenic facilitation of adrenergic tone in wom- 
en can also be expected to improve orgasmic 
capacity, given the improvement in muscle con- 
traction and excitatory receptor sensitivity. 

Wein (1991) has promoted the combination 
of the alpha adrenergic stimulant phenylpropa- 
nolamine (PPA) (the generic ingredient of most 
over-the-counter diet pills) and estrogen to treat 
urinary incontinence. Beisland, Fossberg, Moer, 
and Sanders (1984) have shown that, while PPA 
alone was not sufficient to resolve postmeno- 
pausal urethral sphincteric insufficiency, com- 
binations of PPA with estriol vaginal suppos- 
itories resulted in total continence or great 
improvement in 17 of 18 incontinent women. 

Coopland (1989) reported the success of treating 
postmenopausal stress incontinence with 25 mg 
vaginal estrogen cream three times a week, PPA 
three times a day, and Kegel exercises. 

Urinary sphincter incompetence is rarely caused 
by estrogen deficiency alone unless there is tissue 
weakness due to aging (Karram, Yeko, Sauer, 
& Bhatia, 1989). However, estrogen alone is 
sufficient treatment for many postmenopausal 
women with stress incontinence. The first report 
of estrogen treatment of postmenopausal dys- 
uria and incontinence was by Salmon, Walter, 
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and Geist (1941), the same author. 
recommended the use of testoster 
decreased sexual desire in females. 
doin, Dunnihoo, and Otterson (19 
the clinical records of 43 Postmenopausal wom. 
en with stress incontinence, who Were treateq 
over a period of four years with alternatin 
amounts of intravaginal estrogen cream. Sey. 
enty percent of the women were cured and 21% 
improved. (On the average, improvement Oc. 
curred within four weeks.) Treatment with oral 
estrogen alone may also be helpful (Rud, Ander. 
sson, Boye, & Ulmsten, 1980), but resolution 
of symptoms is more likely with vaginal cream, 

A general increase in urogenital blood flow 
(Batra, Bijellin, Sjogen, Iosif, & Widmark, 1986), 
more pliable and less irritable genital mucosa 
and skin, and a softening and thickening effect 
due to estrogen treatment can improve objective 
and subjective urinary health. All these im- 
provements in the urinary tract and urinary 
symptoms with estrogen treatment suggest the 
probability of improved genital sexual responses 
with estrogen replacement. Untreated urinary 
symptoms, however, can only be exacerbated by 
frequent intercourse, which furthermore adds to 
the likelihood of infection, inflammation, and 
chronic pelvic and genital pain. 
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NON-MENOPAUSAL 
BENEFITS OF ESTROGEN 
REPLACEMENT THERAPY 


Heart Disease 


After menopause, death from heart disease m 
women may increase by as much as 18 times 
(Rosenberg et al., 1981); it is by far the greates! 
health risk and cause of death in aging wome- 
Estrogen replacement therapy appears to reduce 
heart disease risk by 30-70%. Henderson, Ross; 
Paganini-Hill, and Mack (1986) estimated = 
with a standard (0.625 mg) dose of conjugal® 
estrogen, women between the ages of 50 an ‘i 
would show a reduction of 25-year death 
for ischemic heart disease of 5,250 per 100 ef 
women compared to a death risk of 63 a 
100,000 for endometrial cancer (reduction 
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5,250 deaths versus increase of 63 deaths). Since 
few women die of endometrial cancer, relatively 
few additional deaths can increase the statistical 
risk several fold. By contrast, death in women 
from heart disease is frequent and the reduced 
risk effected by ERT can prevent a significant 
number of early deaths. Gorsky, Koplan, Pe- 
terson, and Thacker (1994) reviewed past ERT 
risk data with a standard-size hypothetical co- 
hort of 10,000 postmenopausal women aged 50 
to 75. Estrogen use for 25 years would decrease 
fatal heart attack by 48% (567 cases), decrease 
deaths from hip fracture by 49% (75), increase 
deaths from breast cancer by 21% (39), and 
increase deaths from endometrial cancers by 
207% (29 excess deaths). 

Barrett-Connor and Bush (1991) have re- 
viewed 18 studies of estrogen impact on cardio- 
vascular disease risk. Reduced risks of at least 
20% were reported in 12 of the studies, with 
50% reduction reported in seven. Of the four 
studies that showed increased risk, three were 
unreliably small or used confounded variables. 
The much-criticized Framingham study (Wil- 
son, Garrison, & Castelli, 1985) was the only 
published study suggesting an increase in cardio- 
vascular risk with estrogen. However, a later 
re-analysis of the study data by some of the 
authors showed that estrogen use reduced car- 
diovascular deaths in women in their fifties and 
caused no difference in women in their sixties 
(Eaker & Castelli, 1987). 

Postmenopausal estrogen supplementation 
Prevents or reverses negative cholesterol/lipid 
changes which occur after menopause, when 
cardiovascular risks in women sharply increase 
to approximate levels in men (Barrett-Connor 
& Bush, 1991). In one study, oral conjugated 
estrogen usage resulted in about a 10-14% in- 
crease in HDL cholesterol and a 4-8% decrease 
in LDL cholesterol (Henderson, Paganini-Hill, 
& Ross, 1991). Maintenance of HDL cholesterol 
levels and increased levels of apolipoprotein A-1 
are typical findings with postmenopausal estro- 
8en supplementation (Lindheim et al., 1994; 
Mathews et al., 1989; Tepper, Goldberger, May, 
va & Beyth, 1992). A comprehensive review 
Pt aie the beneficial cardiovascular ef- 

estrogen on cholesterol-lipid formation 
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has been presented by Barrett-Connor and Bush 
(1991). They concluded that 25-50% of estrogen 
reduction of cardiovascular risk was due to 
changes in HDL and LDL cholesterol, noting 
that 50-75% of the reduction remained inexpli- 
cable. 

In addition to the favorable effect on choles- 
terol, the protective benefit of estrogen replace- 
ment therapy on survival of women with pre- 
existing angiographically identified blood vessel 
stenosis disease has been shown to be particu- 
larly strong, indicating a direct antiatheroscle- 
rotic effect (Sullivan et al., 1990). Other studies 
of subjects with angiographically-defined coro- 
nary disease have also shown significant risk 
reductions of approximately 50% (Gruchow, 
Anderson, Barborick, & Sobocinski, 1988; Mc- 
Farland, Boniface, Hornung, Earnhardt, & Hum- 
phries, 1989). 


Osteoporosis 


After menopause, the incidence of hip fracture 
increases steeply, about ten-fold (from 0.6 to 
6.0%, Nordin et al., 1984). Over 100,000 hip 
fractures and 250,000 femoral neck fractures 
occur yearly in the U.S., costing over seven bil- 
lion dollars for medical care (Libanati, Schulz, 
Shook, Bock, & Baylink, 1992). Approximately 
20% of patients with these fractures die within 
three months of complications due to fracture 
(Christiansen & Riis, 1989). Among survivors 
of hip fracture, there may be a 50% rate of in- 
capacitation requiring nursing home care (Thor- 
neycroft, 1989); most experience subsequent 
chronic pain which can destroy quality of life. 

Bone loss after menopause is universal. Dur- 
ing the first 20 years postmenopause (until about 
65 to 70 years old), approximately 75% of bone 
loss can be attributed to estrogen deficiency 
rather than to aging itself (Byyny & Speroff, 
1990). Though particularly great within the first 
few years after menopause, bone decay contin- 
ues relentlessly, increasing the risk of disabling 
fractures. 

There is a sharp acceleration in fracture inci- 
dence after the age of 60 (Christiansen & Riis, 
1989), and by 80 years of age (the average life 
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expectancy of women in the United States), 
bone mass in untreated postmenopausal women 
shows an average loss of almost 50% in trabecu- 
lar bone and 35% in cortical bone (Doren & 
Schneider, 1989). Estrogen replacement therapy 
is remarkably effective in preventing and inhib- 
iting bone loss and consequent osteoporosis in 
more than 90% of patients for as long as 10 to 
15 years (Lindsay, 1986a, 1986b). Structural 
skeletal damage and associated atrophy of mus- 
cle and skin are also largely prevented. Although 
major fractures may not occur for 10 to 20 
years, deterioration in bone, muscle, and skin 
may progressively compromise quality of life, 
including a possible decrease in enjoyment from 
exercise and the physical rough-and-tumble of 
sexual intercourse. Onset of chronic pain from 
deterioration of spinal architecture and brittle 
bone almost certainly discourages sexual activ- 
ity, and pain relief medication may further de- 
crease sexual sensitivity. Preservation of bone 
density by estrogen can prevent minor fractures 
which make movement uncomfortable or pain- 
ful. Cauley, Cummings, Black, Mascioli, and 
Seeley (1990) found that ERT users participated 
in significantly more physical exercise per week 
than women never treated with ERT. Zhang, 
Feldblum, and Fortney (1992) examined 352 peri- 
menopausal women aged 40 to 54 for both en- 
ergy expenditure during physical exercise and 
bone density at various body locations. Women 
who by history and three-day metabolic moni- 
toring showed moderate energy expenditure 
physical exercise and increased bone density at 
all sites were compared to women with low 
energy expenditure physical activity. 

When estrogen is not started at menopause 
and osteoporosis is not identified until later, 
prophylactic estrogen treatment may be ineffec- 
tive in preventing gross osteoporosis. Conse- 
quently, for prevention or optimum reduction 
of osteoporosis, estrogen replacement therapy 
should be started immediately at menopause 
and continued indefinitely. Osteoporotic bone 
loss has also been shown during the perimeno- 
pause in women with longer menstrual cycles 
(Gambacciani et al., 1994), indicating that 
women should be monitored during the peri- 
menopause and prescribed ERT, even though 


menopause has not yet occurred. It shou] 
be noted that, when osteoporosis is clear] 
tified, calcium supplementation js unlikely to 
retard further bone loss, except when given in 
conjunction with estrogen (Ettinger, 1987), 

Calcitonin, a peptide hormone Secreted by 
C-cells of the thyroid gland, reduces bone Te- 
sorption by inhibiting osteoclasts and Teducing 
calcium efflux from bone surfaces (Ravn, Ro. 
senberg, & Bostofte, 1994). Since it has no con. 
traindications, calcitonin is an obvious alterna- 
tive when estrogen is inadvisable. It should be 
noted that, while there is no doubt that calcito- 
nin reduces excessive bone resorption, its effi- 
cacy in long-term prevention of bone loss and 
treatment of osteoporosis has not been demon- 
strated to any degree comparable to estrogen 
replacement therapy. 

For this reason, nasal calcitonin (Miacalcin) 
is not yet approved by the Federal Drug Admin- 
istration for marketing in the United States, 
even though it is available and widely used in 
more than 20 other countries. Approval is ex- 
pected after efficacy trials are completed (possi- 
bly 1996). Some believe that estrogen prevention 
of bone loss occurs through stimulation of calci- 
tonin secretion (Stevenson et al., 1981; White- 
head, et al., 1982). In fact, estrogen has been 
found to increase calcitonin both in the test-tube 
and in postmenopausal women (Greenberg et 
al., 1986). However, studies have not consis- 
tently shown reduced calcitonin in postmeno- 
pausal osteoporotic women (Aloia, 1985). 

Calcitonin also stimulates the uptake of tryp- 
tophan and the synthesis of serotonin in the 
brain (Nakhla, 1987). It has been shown to be 
an effective analgesic in various bone diseases 
that may involve inhibition of sensory process- 
ing through stimulation of endorphin and ser0- 
tonergic activity (Pietrowsky, Dentler, Born, & 
Fehm, 1990; Wisneski, 1992). 

An anorectic effect of calcitonin has also 
been related to its activation of hypothalamit 
serotonergic activity. Since both calcitonin 40 
serotonin are co-localized in human genital pa” 
aneurons (Cecio & Vittoria, 1989), calcitonin 
may decrease genital sensitivity and inhibit 0" 
gasm. Consequently, women (and men) a 
be closely monitored for decreased sexual 1 


d also 
Y iden. 


aS not been dena, | 


citonin (Miacai) | 
ederal Drug Anis 
the United Sta, 
and widely usedin | 
ries, Approval se 
are completed (ps 


Estrogens 


sponse when treated with calcitonin. Converse- 
ly, nasal calcitonin should be investigated as a 
treatment for premature ejaculation or for pel- 
vic pain. 

The best alternatives to estrogen replacement 
therapy in the prevention of osteoporosis are 
calcitonin and diphosphonates. Various andro- 
gens such as DHEA are also promising, particu- 
larly as antagonists to bone destroying glucocor- 
ticoids. These alternate androgen treatments 
may avoid the cancer risks of estrogen and viril- 
ization of conventional testosterone use. 


CANCER RISKS AND ESTROGEN 
REPLACEMENT THERAPY 


Many physicians are reluctant to prescribe pro- 
phylactic estrogen replacement therapy despite 
its benefits for heart disease and osteoporosis, 
because of their concern about the relationship 
between estrogen and cancer. However, the 
weight of the evidence indicates that standard 
doses (0.625 mg) of conjugated estrogens, with 
or without adjunctive progestogen, do not in- 
crease risk of breast cancer and may even reduce 
the overall cancer mortality rate (Colditz, Egan, 
& Stampfer, 1993; Dupont & Page, 1991; Grady 
et al., 1992; Henderson, Paganini-Hill, & Ross, 
991; Nachtigall, Smilen, Nachtigall, Nachti- 
gall, & Nachtigall, 1992; Ravn et al., 1994). 
The only form of cancer definitely increased 
by estrogen replacement therapy is endometrial 
cancer, which occurs far less frequently and has 
ower mortality rates. This risk can be virtually 
eliminated with the addition of progestogen or 
with hysterectomy. 

This decreased risk of death from cancer may 
partially be due to the fact the women at less 
tisk are put on estrogen replacement therapy. 
However, the death rate due to cancer is less in 
ERT users than in nonusers, both for endome- 
trial cancer (Fitgerald, Elstein, & Mansel, 1993) 
and breast cancer (Strickland, Gambrell, But- 
zin, & Strickland, 1992) indicating that ERT 
may be a health and longevity factor (Gambrell, 
1989; Henderson et al., 1991). 

' Estrogen replacement therapy users may 
show an elevated incidence of breast cancer but 
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a lowered rate of breast cancer mortality (Hunt, 
Vessey, McPherson, & Coleman, 1987). Other 
studies have also found higher breast cancer 
risks with estradiol than typically found with 
conjugated estrogens (€.8., Premarin). 

While European studies have shown signifi- 
cantly increased breast cancer with estrogen re- 
placement therapy, this increased risk is usually 
due to the use of synthetic forms of estradiol 
rather than the conjugated estrogens contained 
in Premarin (Bergkvist, Adami, Persson, Hoo- 
ver, & Schairer, 1989; Hiatt, Bawol, Friedman, 
& Hoover, 1984; Hulka, Chambless, Deubner, 
& Wilkinson, 1982; Hunt et al., 1987). Dupont 
and Page (1991) pointed out that the highly 
publicized 1989 Bergkvist study in the New Eng- 
land Journal of Medicine, which showed an 
increased breast cancer risk, found a small over- 
all risk 10% (1.1 risk) increase in ERT users; 
the risk increased to 20% in estradiol ERT uses 
and increased with duration of exposure. The 
risk for women on conjugated estrogens (Pre- 
marin) or estriol was not significantly increased 
and did not increase with duration of exposure. 
A recent update of their study (Persson, Yuen, 
Bergkvist et al., 1992) shows that there is no 
increased risk for breast cancer among estradiol 
or conjugated estrogen users (relative risk = 
1.0) and a slightly higher risk for users of the 
estrogen-progestogen combined therapy (rela- 
tive risk = 1.3). 

Conjugated estrogens (Premarin) contain es- 
trone, a form of estrogen that is less tissue 
active. While circulating estrogen levels are low 
after menopause, estrogen levels in breast tissue 
decline only slightly. Estradiol rather than es- 
trone is the chief estrogen within the breast 
(Miller & Anderson, 1988). Differences in breast 
cancer risk between estrone-containing ERT and 
estradiol ERT taken orally (e.g., Estrace, ethinyl 
estradiol) or by injection, pellet implant, or 
transdermal skin patch have scarcely been inves- 
tigated. 

Therefore, while estradiol replacement is per- 
haps more beneficial psychologically and sexu- 
ally, it may result in greater breast cancer risk. 
Breast cancer risk does appear to increase to 
about 30% (risk of 1.3) after 15 years of estro- 
gen use (Steinberg et al., 1991). However, stud- 
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ies of such extended ERT use inevitably include 
women who have used higher than currently 
recommended doses. Moreover, death rate in 
long-term ERT users is radically decreased (30% 
lower) rather than increased due to other health 
and longevity benefits (Henderson et al., 1991). 

Some researchers have proposed that inade- 
quate progesterone or lack of progesterone op- 
position to estrogens is the cause of increased 
breast cancer risk (Gambrell, 1989; Korenman, 
1980; Miller & Anderson, 1988). Inadequate 
Progesterone may occur with anovulatory cycles 
in infertile women or during late perimenopause. 
An elevated risk of breast cancer continues 
throughout the postmenopause when estrogen 
levels are lower but present, and progester- 
one production is usually all but absent. Breast 
cells are not shed cyclically by progesterone 
as in the endometrium, so any progesterone 
breast-protective effect must operate through 
cellular or enzymatic processes as yet unknown. 

Gambrell (1989) contended that, in addition 
to eliminating the risk of ERT-induced endome- 
trial cancer, progestogen addition to estrogen 
replacement therapy (though not progestogen 
use alone) also protected against breast cancer in 
estrogen-progestogen users. Two other studies 
(Lauritzen & Meier, 1984; Nachtigal, Nachtigal, 
Nachtigal, & Beckman, 1979) found a decreased 
breast cancer risk in estrogen-progesterone us- 
ers. By contrast, European studies (Bergkvist et 
al., 1989; Ewertz, 1988) have found a higher 
risk of breast cancer in estrogen-progesterone 
users, possibly indicating that addition of pro- 
gestogens to estradiol rather than to conjugated 
estrogens will not lower and may raise breast 
cancer risk. 

Overall, weighted risk of breast cancer from 
estrogen-progesterone use in the few studies re- 
ported is 0.99 (Sillero-Arenas, Delgado-Rodri- 
guez, Rodigues-Canteras, Bueno-Cavanilli, & 
Galvez-Vagas, 1992). The latest meta-analysis 
of breast cancer risks with conjugated estrogens 
(Premarin), regardless of duration or dose, 
shows an 8% increase (Sillero-Arenas et al., 
1992). The most thorough meta-analysis of risk 
due to conjugated estrogens has been conducted 
by Dupont and Page (1991), who also found 


a nonsignificant 8% increase for the recom. 
mended dose of 0.625 mg or less. The overall 
risk with a 1.25 mg dose was not Significantly 
different from that with 0.625 mg. However 
separate large studies have occasionally shown 
a significantly increased risk for breast Cancer 
of over 50% (Colditz et al., 1990), while Others 
(Kaufman et al., 1984) have shown significantly 
reduced breast cancer risk, particularly in surgi- 
cally menopausal women. 

The relative risk of breast cancer does not 
appear to be significantly increased by estrogen 
replacement therapy in women with a history 
of benign breast disease (Dupont & Page, 1991), 
However, ERT is contraindicated where epithe- 
lial hyperplasia has been identified and when 
there is a history of breast cancer. 

In summary, ERT treatment with estradiol 
appears to increase breast cancer risk signifi- 
cantly (30% overall and about 60% with ex- 
tended use over many years) (Dupont & Page, 
1991; Sillero-Arenas et al., 1992; Steinberg et 
al., 1991). (It has not yet been determined if 
there is an increase in deaths due to breast cancer 
even when there is an increase in incidence of 
breast cancer.) However, ERT treatment with 
conjugated estrogens or other nonestradiol es- 
trogens appears to carry an overall cancer risk 
of 0-10%, which may increase with long-term 
use (over 10 years) and current use to 28-50%. 
This increased risk may reflect a true increase 
or merely increased surveillance and detection. 


CONCLUSIONS 


The role of estrogen in female sexuality is both 
direct and indirect. The most direct and obvious 
genital symptom that occurs as a result of estroge? 
withdrawal—lack of lubrication—can be col 
rected artificially. However, the indirect effects 
of estrogen depletion on sex are more global, 
since positive states of mind and mood, as wel 

as an Overall sense of well-being, are facilitate’ 
by this hormone. To help ensure that sexu’ 
symptoms related to estrogen withdrawal at 
not overlooked, complete and comprehens!V¢ 
information on possible menopause-inducé 


a hist 
“PON Pei 


dicated where ex 
identifie a. 
t cancer, 
tment with estrada 
t cancer risk signif. 
about 60% with a- 
irs) (Dupont & Page, 
+» 1992; Steinberg e 
t been determined i 
1s due to breast cane 
rease in incide®# 


Estrogens 


problems should be given to women and the 
possible benefits and risks of estrogen treatment 
should be routinely explained and discussed. 

Changes in sexual organ function are usually 
an early indication of the degeneration occur- 
ring throughout the body during menopause. 
Urogenital atrophy and resultant tissue injury 
and pain are clear harbingers of the progressive 
degeneration of less visible tissue such as verte- 
bral bone and muscle mass. To treat urogenital 
symptoms in isolation (such as with estrogen 
vaginal creams) ignores the probability that sim- 
ilar pathology is occurring in other skin, muscle 
blood vessel (arteriosclerosis), and bone (osteo- 
porosis) tissue. This additional pathology, which 
is less evident and bothersome, can become se- 
verely disabling in the long term if it is not ad- 
equately treated by estrogen. When treatment 
is not initiated at the beginning of menopause, 
estrogen replacement at any time will be valu- 
able and can begin to prevent the progression 
of osteoporosis, heart disease, and other symp- 
toms. 

Estrogens can also preserve attractiveness by 
keeping hair soft and full-bodied and by reduc- 
ing appetite so that weight is kept within nor- 
mal limits. The absence of hot flashes/flushes, 
sweating, and dizziness with estrogen replace- 
ment also contributes to comfort and sexual 
receptivity. 

Obviously, the benefits of ERT must be bal- 
anced against the risk of breast and endometrial 
cancers. Breast cancer is unfortunately increas- 
ing in both users and nonusers of estrogen. It 
is important to note that breast cancer is more 
highly correlated with the use of estradiol than 
with conjugated estrogen (Premarin). (How- 
ever, the sexual and psychological effects of 
conjugated estrogens may not be as intense as 
with estradiol.) While some studies have shown 
Increased cancer risk with long-term use of con- 
Jugated estrogens (Sillero-Arenas et al., 1992), 
the majority have not shown a significantly in- 
creased risk with long-term use. 
be oer regarding uterine cancer can 
rife ane ved by the use of supplemental 

» which has not only reduced the 
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but may even reduce it below what is normal 
for non-estrogen users (Gambrell, 1992). With 
the combination of estrogen and lower dose pro- 
gesterone replacement therapy, many womenican 
have “the best of both worlds” while being care- 
fully monitored for any signs of breast abnor- 
malities. 

If a woman has had both her uterus and 
ovaries removed, it is important that she con- 
sider testosterone replacement therapy in ad- 
dition to estrogen, if she wishes to maintain 
certain qualities of her character including as- 
sertiveness, energetic sexual libido and bright 
mood. There is no medical rationale for adding 
progestogens to ERT when the uterus has been 
removed. This aspect of hormone replacement 
therapy will be discussed in depth in the chapter 
on testosterone. 

For comprehensive care, prophylactic estro- 
gen treatment is as efficient and considerably 
less dangerous than the combination of drugs 
that are usually used to treat the consequences 
of estrogen withdrawal. These drugs include 
antihypertensives (including calcium blockers 
which may promote Parkinson-like changes) 
and methyldopa (which can cause loss of mem- 
ory and other cognitive impairment), cholesterol 
and lipid-lowering drugs, weight-reducing drugs, 
and a variety of pain relievers ranging from 
nonsteroidal anti-inflammatories (which decrease 
tissue prostaglandins) to opiates (which have an 
evident adverse effect on sexuality). A bewilder- 
ing array of prescription alternatives is currently 
available for mood disorders associated with 
menopause. As a result, menopausal symptoms 
may be treated with psychotropic drugs includ- 
ing benzodiazepines for insomnia and anxiety, 
tricyclic antidepressants for depression, beta 
blockers for hypertension and nervousness, and 
SSRIs (e.g., fluoxetine/Prozac) for almost any 
other emotional condition ranging from phobia 
to obesity. Combinations of these drugs can lead 
to i eta Sakae emotional anesthesia, 

& y between partners in their late 
forties and early fifties is Sometimes the only 
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broken due to lack of adjustment to or therapy 
for menopausal changes, depression, anxiety, 
anger, frustration, and sexual aversion can take 
an irreversible toll on the relationship. Although 
sexual therapy may correct the major psycholog- 
ical consequences of menopausal sexual prob- 
lems, consulting a sex therapist is still relatively 
infrequent in our society and tends to be precipi- 
tated by a crisis of separation or divorce. This 
emotional upheaval is a painful and expensive 
way to deal with symptoms that may have been 
prevented in the first place. 

We do not mean to imply that estrogen is a 
panacea. Estrogen therapy is not without com- 
plications. However, it is our opinion at this 


time that the complications of estrogen depriy, 
tion are considerably more severe. The extent 
which estrogen replacement therapy is g vist 
solution to postmenopausal changes Must be 
judged in the light of continuing, comprehensive 
research—which, furthermore, should include 
intensive clinical monitoring of postmenopausal 
women. The addition of alternatives such as 
DHEAS, testosterone, and dopamine stimy. 
lants, and other forms of currently used medica. 
tions, such as nasal spray calcitonin and adjunct 
micronized progesterone in place of progesto- 
gens, holds enormous promise for improved 
sexual functioning throughout menopause in 
the near future. 


0) 


OBJECTIVES 


¢ To describe the nature and function of 
naturally occurring progesterone 

¢ To distinguish between the effects of natu- 
ral and synthetic progesterones 

© To describe the sexual impact of progester- 
one in oral contraceptives and estrogen 
replacement therapy 

To discuss therapeutic applications as treat- 
ment for prostate cancer and criminal sex 
offenders 


Progesterone is a female hormone that func- 
tions as an intracellular/receptor like other nat- 
ural hormones such as estrogen and various 
steroids. Secreted by the ovaries, corpus luteum, 
and adrenal glands, it is synthesized from the 
cholesterol metabolite pregnenolone. As indi- 
cated by its name, progesterone promotes gesta- 
tion by protection of the corpus luteum and 
reduction of myometrial activity. Although it 
works in concert with estrogens, in many cir- 
cumstances it has an effect opposite to estro- 
gens. For example, progesterone increases MAO 
activity, while estrogen decreases it (consequent- 
ly, progesterone has the potential to cause de- 
Pression). It also inhibits orgasm through mech- 
anisms not yet clearly defined. Progesterone 
may also potentiate estrogenic action, but the 
behavioral interaction of progesterone and es- 
trogen involves cyclic differences, so that an 
initial stimulatory effect becomes inhibitory a 
short time later—a process that may involve 
Protein and RNA modifications, which require 
Ume to occur (24 hours in some cases). 


Progesterone 


Therapeutic actions of progestational agents 


include: 


e preservation of corpus luteum when natu- 
ral luteal phase progesterone secretion is 
inadequate 

e contraception 

© postmenopausal hormone supplementa- 
tion 

e suppression of endometrial hyperplasia 
and anovulatory bleeding 


© use as antiandrogen for treatment of acne 
and for inhibition of prostate growth 


© treatment of sex offenders 


Many of the side effects of progesterone doc- 
umented by Glick and Bennett (1981) and listed 
in Table 6.1 have the potential to affect sexual 
function either directly or indirectly. 


SYNTHETIC VERSUS 
NATURAL PROGESTERONES 


Synthetic progesterones (progestogens or pro- 
gestins) are progesterone derivatives (e.g., me- 
droxyprogesterone) or testosterone derivatives 
which have chiefly progestational and antian- 
drogen actions (e.g., norethindrone and nor- 
gestrel). 

Progestogens derived from testosterone are 
more virilizing, may reduce high-density-lipo- 
protein cholesterol (HDL) and may eliminate 
the beneficial rise in HDL from estrogen re- 
placement therapy. These negative cholesterol 
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Table 6.1 Side Effects of Progesterone That Negatively Affect Sexual Function 


General Physiology 


Sexual Physiology 


Psychobiological 


Sedative in moderate doses and 
anesthetic at high doses 

Depression of neuronal arousal 

Potential to reduce physical 


Potential to inhibit orgasm 

Decreased sex drive 

Decreased sensitivity of 
hypothalamic neurons to reflex 


Decreased sex drive 
Potential to cause depression 
Negative body image 


sensitivity stimuli from genital area 


Potential to reduce physical 


Decreased LHRH reactivity 


activity Blocked endometrial growth and 


Increased MAO activity 
Thermogenic effect of raising 
hypothalamic set-point for state 
body temperature 
Stimulation of respiration activity 
Weight gain and water 


Overall discomfort 


change of proliferative 
estrogen pattern to secretory 


Decreased uterine contractile 
Stimulation of breast alveolar 


retention development 
Irregular vaginal bleeding 


effects are not found with natural micronized 
oral progesterone (Fahraeus, Larsson-Cohn, & 
Wallentin, 1983; Hirvonen, Malkonen, & Man- 
ninen, 1981). 

There are important differences between syn- 
thetic and natural progesterones in regard to 
side effects and how they influence mind and 
body. Farquhar et al. (1989) found that medrox- 
yprogesterone (Provera) caused a five-pound 
weight gain in 38 of 45 (84%) women treated 
over four months for pelvic pain, compared to 
14 of 40 (35%) women who gained weight on 
a placebo. 

Table 6.2 provides a comprehensive listing 
of natural and synthetic progestational agents 
currently available. 

Studies of sexual receptivity throughout the 
human menstrual cycle have not shown a clear 
lowering of sexual desire or response during 
the luteal phase when progesterone levels are 
substantially elevated. In fact, complicating the 
picture, various clinical studies have reported 
increased sexual desire during the premenstrum, 
when progesterone levels are changing rapidly. 
Other studies have indicated the potential of 
progesterone or progestogens to impact sex- 
ual desire negatively (Dennerstein et al., 1980; 
Holst, Backstrom, Hammerback, & von Shoultz, 
1989; Magos et al., 1986; Sherwin, 1991). The 


negative sexual effects of progesterone and pro- 
gestogens could be due to biochemical changes 
in other neurotransmitters and peptides that 
effect sexual mood, as well as: reduction of 
dopamine (Lofstrom, 1979); increase in brain 
opioid levels (Genazzani et al., 1989); and antag- 
onism of oxytocin (Luck, 1989). The ability of 
progesterone to diminish sex drive is partially 
due to its reduction of testosterone (Gottesman 
& Schubert, 1993). However, since progesterone 
can reduce sex drive in men even when testoster- 
one levels are not decreased, other factors ap- 
pear to be involved. 

Primate and rabbit studies have indicated 
that progesterone or progestogens may decrease 
positive pheromonal cues or increase negative 
pheromonal cues, making females less sexually 
attractive to males, despite no change in the 
females’ sexual receptivity (Hudson, Gonzalez- 
Mariscal, & Beyer, 1990; Linn & Stecklis, 1990). 
This aspect of progestational activity has not 
been investigated in humans. ; 

Although progesterone appeared to facilitate 
lordotic passive sexual behavior in female rats, 
after initial facilitation the sexual response W4S 
reduced (Gorski, 1976; Nadler, 1970). In ovatl- 
ectomized female rats, administration of Pt! 
gesterone added sequentially to estrogen Ie 
duced both lordosis and active proceptive sexU@ 
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behavior (i.e., brought the female rats into es- 
trus). The extent to which progesterone acts as 
a complement to estrogenic sexual stimulation 
in human females is unknown. In female rats, 
progesterone promoted estrogenic sexual stimu- 
lation only over a short period (about 24 hours), 
after which the rats became refractory to further 
sexual stimulation (Gorski, 1976). 

Research has indicated that facilitation of 
female rat sexual behavior is generally depen- 
dent on the presence of estrogen (Beach, 1976). 


Progesterone 


The combination of progesterone and estrogen 
noticeably increases active proceptive (female- 
initiated) sexual behavior toward males (Fadem, 
Barfield, & Whalen, 1979). However, further 
increases or inhibition of progesterone-induced 
proceptive behavior with progesterone adminis- 
tered over many days has not been investigated 
systematically, nor have we learned much from 
research involving drugs with opposite effects. 
Administration of the progesterone antagonist 
RU 486 (mifepristone, also known as “the abor- 


Table 6.2 Available Natural and Synthetic Progestational Agents 


Natural 


Progesterone 


Micronized for oral use (50, 100 mg); vaginal sup- 
pository (25, 50, 100, 400 mg); injectable in oil 
(25, 50, 100 mg/Ml) 


Synthetic 


Levonorgestrel 
Medroxyprogesterone acetate 


Megestrol acetate 
Norethindrone 


Norethindrone acetate 
Norgestrel 
Progesterone-estrogen oral contraceptive combinations: 
Norethindrone (NE) combinations with ethinyl 
estradiol (EE) 
Norethin 1/35 E 
Norinyl 1 + 35 
Ortho Novum 1/35 
Brevicon 
Modicon 
Ovcon 35 
Loestrin 1/20 
Ortho Novum 10/11 
Ortho Novum 7/7/7 
Tri-Norinyl 
Norgestrel/levonorgestrel (NG/LNG) 


combinations with ethinyl estradiol (EE) 
Lo/Ovral 


Levlen 
Nordette 
Tri-Levien 
Triphasil 
Ethynodid diacetate (ED) combinations with 
ethinyl estradiol (EE) 
Demulen 1/35 


Norplant contraceptive (subdermal implant) 

Provera (2.5, 5, 10 mg); Depo-Provera (100 or 400 
mg/M1)); Amen, Curretab, Cyorin (10 mg) 

Megace (sex offender drug) (20, 40 mg) 

Norlutin (5 mg) 

Micronor, Nor-Q D (the minipill) (0.35 mg) 

Norlutate, Aygestin (5 mg) 

Ovrette (the minipill) (0.75 mg) 


1.0 mg NE and 35 mcg EE 

1.0 mg NE and 35 mcg EE 

1.0 mg NE and 35 meg EE 

0.5 mg NE and 35 mcg EE 

0.5 mg NE and 35 meg EE 

0.4 mg NE and 35 mcg EE 

1.0 mg NE (acetate form) and 20 meg EE 
0.5/1.0 mg NE biphasic and 35 mcg EE 
0.5/1.0 mg NE triphasic and 35 meg EE 
0.5/1.0 mg NE triphasic and 35 meg EE 


0.3 mg NG and 30 mcg EE 

0.15 mg LNG and 30 mcg EE 

0.15 mg LNG and 30 meg EE 

0.05-0.125 mg LNG triphasic and 30-40 meg EE 
0.05-1.25 mg LNG and 30-40 meg EE 


1.0 mg ED and 35 mcg EE 
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tion pill”) to female rats has not yet been shown 
to have clear effects on their sexual behavior 
(van der Schoot & Baumgarten, 1992). 
Shively, Manuck, Kaplan, and Koritnik (1990) 
studied social and sexual interactions among 
30 adult female cynomolgus monkeys (Macaco 
fascicularis) treated for eight months with either 
Ovral (0.05 mg ethinyl estradiol/0.5 mg norges- 
trel), Demulen (0.05 ethinyl estradiol/1.0 mg 
ethynodiol diacetate), or no treatment (control). 
Ten monkeys were in each treatment group and 
all monkeys lived in social groups of five females 
each. Once a week a vasectomized male monkey 
was placed in each social group for 50 minutes. 
Generally, interfemale social behavior and time 
spent alone were influenced by hierarchy/status 
factors but not by oral contraceptive treatment. 
However, time spent in affiliative passive body 
contact was reduced by Ovral (containing nor- 
gestrel). In reaction to the presence of the male 
monkey, dominant females aggressively inter- 
fered with sexual approach attempts by subordi- 
nate females among controls, but this aggressive 
sexual competitive behavior was apparently sup- 
pressed in oral contraceptive-treated females. 
Oral contraceptive treatment did not affect fre- 
quency of sexual intercourse with males, but 
males ejaculated less with Ovral (norgestrel)- 
treated monkeys (mean rate of 1 per 50-minute 
test) than with controls (mean rate of 3.7) or 
with Demulen-treated females (mean rate of 
4.3). Oral contraceptive treatment did not affect 
rate of male sexual approach, copulation initia- 
tives, or rate of female receptivity. The doses 
of norgestrel used in this study were comparable 
(adjusted for each monkey’s weight) to those 
used by Dennerstein et al. (1980), who also 
noted a negative sexual effect of norgestrel 
added to ethinyl estradiol. The progestogen in 
Demulen (ethynodiol diacetate) is less andro- 
genic and more estrogenic than norgestrel. 


PROGESTERONES 
IN CONTRACEPTION 


Oral contraceptives prevent ovulation by elimi- 
nating peak secretions from the hypothalamus 
and pituitary, which normally trigger ovulation. 


Oral contraceptive research began in the 
States about 1950, when Gregory Piney: 
ported by Margaret Sanger, began expe 
on the inhibition of ovulation by prog 
derivatives (a concise history of the developmen; 
of contraceptive steroids can be found in Henz] 
1993). Oral progesterone itself was testeq in fe. 
male volunteers in 1953 by Pincus and Boston 
gynecologist John Rock. However, Progester. 
one was associated with excessive breakthrough 
bleeding, so that stronger synthetic progesto. 
gens were needed. A derivative of testosterone, 
with little androgenic activity due to the removal 
of a methyl side chain, 19-nor-testosterone was 
developed by Carl Djerassi’s group during 1951, 
A potent progestational agent, 19-nor-proges- 
terone, and another, 19-nor-testosterone deriva- 
tive, were synthesized, and to this day, progesto- 
gens are either norethindrone or norgestrel 
products. 

The first estrogen-progestogen combination 
oral contraceptive was marketed in the United 
States in 1960. Addition of the synthetic estro- 
gens (either ethinyl estradiol or mestranol) rein- 
forced pituitary inhibition by progestogens, al- 
lowing reductions in dose for safety without 
loss of efficacy (Goldzieher, 1993). All oral con- 
traceptives, except the progestogen-only mini- 
pill, contain either ethinyl estradiol or mestra- 
nol. Physiological estrogen, estradiol-17-beta, 
does not have a sufficiently potent pituitary 
inhibiting effect. Note that physiological estra- 
diol and the conjugated estrogens used for 
menopausal estrogen replacement are not suffi- 
ciently potent for use in oral contraceptives, 
and the synthetic estrogen, ethinyl estradiol, 1s 
probably too potent for use as estrogen replace- 
ment. 

Progestogens are widely used as female oral 
contraceptives because they reliably and safely 
suppress the mid-cycle gonadotrophin peaks 
that trigger ovulation. Progestogens chiefly 1" 
hibit luteinizing hormone secretion, while estro- 
gens more potently suppress follicle-stimulatine 
hormone. Progestogens, which can be vs 
alone (without estrogen) as an oral con 
tive (i.e., the “minipill”), may lower DHE é 
DHEAS in addition to lowering testostero 
Medroxyprogesterone is far less potent ¢ 
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norethindrone or norgestrel, which are used for 
contraception at doses of 1 mg or less. Klove, 
Roy, and Lobo (1984) found decreased DHEAS 
in normal women after four to five months of 
treatment with oral contraceptives containing 
norethindrone (Ortho-Novum, Ovcon), but not 
from an oral contraceptive containing levonor- 
gestrel (Nordette), or the levonorgestrel implant, 
Norplant. Vermeulen and Thiery (1982) and 
Gaspard, Dubois, Gillain, Franchimont, and 
Duvivier (1984) found only nonsignificant re- 
ductions of DHEAS after six months treatment 
with levonorgestrel triphasic oral contracep- 
tives. Injectable medroxyprogesterone (Depo- 
Provera) used as an oral contraceptive was found 
to lower DHEAS levels by Trienekens, Schmidt, 
and Thijssen (1986). 

Our clinical impression is that norgestrel pro- 
gestogens in oral contraceptives such as Tripha- 
sil cause androgenic side effects (such as acne) 
that are not caused by oral contraceptives con- 
taining norethindrone. Agitation and tension 
(suggestive of androgenic stimulation) also seem 
more frequent with oral contraceptives contain- 
ing norgestrel than with those containing nor- 
ethindrone. The sexual consequences of this 
apparent androgenic effect of norgestrel are un- 
known. 

There is no doubt that most oral contracep- 
tives, including current low-dose versions, more 
or less reduce both total and free testosterone 
by about 16-60% (the decrease in free testoster- 
one is usually, but not always, greater than in 
total testosterone [Bancroft et al., 1980; Ban- 
croft & Sartorius, 1990; Jung-Hoffman & Kuhl, 
1987; Kuhl, Gahn, Romberg, Marz, & Taubert, 
1985; Kuhnz, Sostarek, Gansau, Louton, & 
Mahler, 1991]). However, it is unclear to what 
extent the reduction of testosterone in pill users 
affects sexual desire and activity. Differences in 
frequency of intercourse and masturbation and 
in levels of sexual motivation and enjoyment 

are rarely found between oral contraceptive pill- 
user groups and non-user groups (Bancroft & 

Sartorius, 1990). Differences in sexual behavior 

between pill users and non-users are confounded 

by the fact that pill users are more likely to 
have intercourse, given that they use the pill 
for contraception during, or in anticipation of, 


intercourse. However, differences are also not 
found (or are found in favor of pill-user groups) 


when only sexually active non-users and pill 


users are compared (Bancroft, Sherwin, Alexan- 
1991). Bancroft et 


der, Davidson, & Walker, 
al. (1980) compared 20 women complaining of 
sexual problems due to oral contraceptives to 
20 pill users without sexual problems. While 
there were clear differences in sexual desire and 
behavior, androgens were abnormally low in 
both pill-user groups, with and without sexual 
problems. Furthermore, sexual difficulties were 
not improved when users with sexual problems 
were given androgen supplements. 

In the early days of birth control pills, the 

progestogen dosages used were sufficiently high 
to interfere markedly with women’s sexual re- 
sponse. Today it appears that the levels of pro- 
gestogen used in birth control pill combinations 
(as well as for postmenopausal estrogen replace- 
ment therapy) are sufficiently low to minimize, 
if not eliminate, these adverse sexual properties. 
At this time, there is no reliable evidence that 
moderate doses of progestogens suppress sexual 
desire or response, despite lowering testosterone 
levels and often lowering general mood. How- 
ever, further controlled research is clearly need- 
ed. In the meantime, if a patient complains of 
decreased sex drive when given progestogens, 
the lowered sexuality should be assumed to be 
atrue effect of progestogen treatment until con- 
trolled research trials indicate that such a nega- 
tive sexual effect does not exist. When a patient 
experiences unpleasant symptoms from one 
form of progestogen (e.g., norgestrel), whether 
on oral contraceptives or postmenopausal cyclic 
progestogen therapy, another form of progesto- 
gen (e.g., norethindrone) may be more comfort- 
able. 

Studies up to 1970 on the sexual and mood 
effects of oral contraceptives indicated a greater 
incidence of loss of libido and depression in 
women taking contraceptives with higher pro- 
gestogen content (Cullberg, 1972; Grant & 
Pryse-Davies, 1968). Unfortunately, many phy- 
sicians are more aware of the conclusions of 
this 30-year-old research than they are of more 
current work. However, with the lower estrogen 
and progestogen content of current oral contra- 
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ceptives, sexual and mood effects appear far 
less frequently and are milder when they do 
occur (Kay, 1984). Lowered sexual desire with 
these low-dose contraceptives may be due to 
either the progestogen component or to the syn- 
thetic ethinyl estradiol suppression of natural 
estradiol and LHRH activity. 

Despite the frequent report of adverse sexual 
effects of oral contraceptives high in estrogen 
and progestogen content, Glick and Bennett 
(1981) have shown that most studies during the 
1960s showed a far greater incidence of in- 
creased sex drive on oral contraceptives (18- 
54% increased) than decreased sex drive (0- 
13% decreased). Such positive effects of oral 
contraceptives containing progestogens are ap- 
parently due to the practical benefits of reliable 
contraception, which may far outweigh less evi- 
dent changes in sexual desire and mood. Perhaps 
the most powerful test of progestogens’ negative 
sexual potential would be to give them to very 
assertive, easily orgasmic women (e.g., Mesh- 
orer & Meshorer, 1986), who may be most aware 
of and bothered by inhibitory effects. 

A further confounding variable in ascertain- 
ing the impact of oral contraceptives on sexual 
function has been the discovery that oral contra- 
ceptives may cause vitamin B, (pyridoxine) defi- 
ciency, which may lead to depression if not 
corrected by vitamin B, supplementation (Parry 
& Rush, 1979). Oral contraceptives may also sup- 
press endogenous levels of progesterone (Dal- 
ton, 1990), thereby increasing feelings of anx- 
iety that can interfere with sexual desire and 

activity. 

In essence, the research pertaining to the 
sexual side effects of contraceptives is deceiving 
because early studies were performed on much 
higher dosages than those in use today, and 
various psychological features compete with 
biochemical effects. Relief from fear of preg- 
nancy may outweigh the sexual depressant effect 
of progesterone, such that the net result is im- 
proved interest and responsiveness. However, 
if all other psychological and physiological vari- 
ables remain constant, the addition of progester- 
one can be expected to diminish sexual desire 
and responsiveness. 

Depot medoxyprogesterone supplementation 
with testosterone enanthate has also been clini- 


cally tested as a reversible male contr: 
(Wu & Aitken, 1989), but its use in men 
necessary for contraception seems 

given the complications of testosteron, 
mentation and excessive side effects ; 
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Norplant 


Norplant is a system of subdermal levonorges- 
trel capsules set for minimal release so that 
contraception occurs for two to five years after 
the rods are inserted (Shoupe & Mishel, 1989), 
Its mechanisms of action include suppression 
of ovulation at least 50% of the time, conversion 
of the cervical mucus to a “thick and scanty” 
state so that sperm cannot penetrate the cervix to 
the uterus/ova, and suppression of endometrial 
growth due to continuous exposure to low levels 
of progestogen (Shoupe & Mishell, 1989). Since 
it is implanted, there can be no failures as a 
result of user noncompliance, a particularly im- 
portant feature for adolescents and women who 
may not follow instructions rigorously. The 
most common side effect is irregular menstrual 
bleeding, which lasts from three to six months 
to a year (Shoupe & Mishell, 1989). Since levo- 
norgestrel has some residual androgenic potency 
(it is a testosterone derivative) about 5-20% of 
women may experience acne and, we expect, 
as yet unexplored psychological effects. Five 
percent of users also experience weight gain 
(Shoupe & Mishell, 1989). 

Norplant was first marketed in the United 
States in February, 1991. Surveillance at Johns 
Hopkins Medical Clinic in Baltimore since May 
of 1991 produced the following response infor- 
mation (van Amerongen, 1994); Through the 
first 14 months, 1,074 systems were implanted 
and 22 removed (after counseling). Remov 
occurred in seven (31.8%) cases due to irregular 
bleeding, four (18.1%) due to headache, three 
(13.6%) due to hair loss, and three due to na" 
sea, fatigue, and lethargy (van Amerolge®s 
1994). Seventeen of 22 removals occurred 
six months or less and none occurred after 
months. Twelve of 21 women switched to i 
contraceptives and five of the 21 became Preé 
nant within six months of Norplant rene 

While there has been recent media repor's 
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frequent problems with Norplant side effects 
and difficulty in removal, there is as yet insuffi- 
cient documentation of these problems in the 
literature. A particularly interesting case in our 
clinical practice was that of an 18-year-old young 
woman suffering from panic attacks and agora- 
phobia. Upon removal of Norplant after about 
two years of use, the woman experienced an 
extreme chronic exacerbation of her panic symp- 
toms, which required treatment with an SSRI 
antidepressant. This case should serve as a re- 
minder that progestogens have tranquilizer, an- 
ticonvulsant, sedative, and anesthetic properties 
(MacDonald, Dombroski, & Casey, 1991), so that 
chronic continuous treatment with even very 
low doses may result in severe withdrawal/re- 
bound anxiety in susceptible individuals. 


Mifepristone (RU 486) 


Mifepristone (RU 486) is the new antiprogester- 
one steroid that has gained medical acceptance 
as a method of non-surgical abortion in France, 
Sweden, and Great Britain (despite enormous 
controversy that centers on its “abortion pill” 
repercussions). It is approved to be used in 
conjunction with a uterine contractive prosta- 
glandin (usually oral misoprostol, approved as 
an anti-ulcer drug in the United States). By 
itself, mifepristone causes about an 80% rate 
of abortion, but when combined with prosta- 
glandin, its success rate is about 96% (Ulmann, 
Teutsch, and Philibert, 1990, give an excellent 
review of its early clinical testing). Ulmann et 
al. (1992) report a 95.3% success rate in 15,709 
women treated at 300 medical centers in France 
after its introduction in 1990. 

Mifepristone is given as a 600 mg oral dose 
after counseling at a clinic, followed by clinic 
administration of the prostaglandin two days 
later (Thong & Baird, 1992; Ulmann et fale 
1992). After prostaglandin administration for 
abortion, the patient is kept at the clinic for a 
few hours to monitor for adverse effects such 
as bleeding, nausea, vomiting, abdominal pain, 
diarrhea, fainting, and cramping (many of the 
Sastrointestinal symptoms are due to the prosta- 
oe mifepristone). Bleeding and re- 

intestinal and pelvic upset may con- 
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tinue for many days for some women. Ulmann 
et al. (1992) report a median duration of bleed- 
ing of 8 days, and 12 days or less in 90% 
of cases. Continued bleeding required vacuum 
aspiration or dilatation and curettage in 0.8% 
of the 15,709 cases reviewed. If pregnancy termi- 
nation is not achieved with mifepristone/prosta- 
glandin, surgical abortion is usually performed. 

Due to rare but possible cardiovascular com- 
plications, mifepristone/ prostaglandin pregnancy 
termination is prohibited in France for women 
over 35, regular smokers, or women with any 
indication of cardiovascular pathology (UImann 
et al., 1992). For the first 60,000 mifepristone 
abortions performed in France up to 1992, there 
were three heart attacks, one fatal (Ulmann et 
al., 1992). Mifepristone may be used for abor- 
tion from six to nine weeks of pregnancy (49 to 
63 days from the first day of the last menstrual 
period) (Thong & Baird, 1992; Ulmann et al., 
1992). The rate of severe complications is con- 
siderably less than surgical abortion, particu- 
larly in regard to the risk of infection. 

Grow and Wiczyk (1994) give a comprehen- 
sive review of the possible clinical applications 
of mifepristone and other antiprogestogens and 
the recent research and testing for these applica- 
tions, which include postcoital contraception, 
treatment of endometriosis, gynecological tu- 
mors (leimyomata), breast cancer, labor induc- 
tion, and even brain tumors (meningioma). Mi- 
fepristone also has strong antiglucocorticoid 
effects, which may be used to treat glaucoma 
or hypercortisolism due to Cushing’s syndrome 
(Grow & Wiczyk, 1994). Mifepristone is the 
most promising contraceptive since, by antago- 
nism of progesterone, which is required for fetal 
growth and protection, it provides a natural 
way to prevent fetal development. 


Contraceptive Vaccines 


Contraceptive vaccines are still in an early stage 
of development and clinical testing (Aldhous, 
1994). Vaccines to keep the egg and sperm apart 

or to suppress or disable sperm, have only 
reached the testing stage in primates. The two 
vaccines in current human efficacy testing work 
by producing antibodies (immunity) against hu- 
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man chorionic gonadotropin (hCG), the hor- 
mone from the fertilized egg, which is measured 
to indicate pregnancy in blood and urine tests. 
This hormone is necessary for the fertilized egg 
to implant itself in the uterus, and is produced 
by the developing embryo prior to implantation. 
Though this vaccine appears to be quite revers- 
ible (frequent booster shots are currently re- 
quired to keep it going), its efficacy is still con- 
siderably below oral contraceptives and there is 
concern that it may adversely produce antibod- 
ies to other pituitary gland secretions. 


PROGESTERONE AND 
PREMENSTRUAL SYNDROME 


Progesterone is implicated as both cause and 
cure for premenstrual syndrome. It is thought 
that natural progesterone is responsible for 
some PMS symptoms, since the drug is known 
to cause irritability and a certain type of pro- 
tective (maternal) aggressiveness. Women with 
prior histories of premenstrual irritability seem 
to show increased disturbance when started on 
oral contraceptives high in synthetic estradiol, 
while women without pre-existing premenstrual 
irritability seem to become depressed more fre- 
quently when taking contraceptives with higher 
progestogen content (Cullberg, 1972). 

While Katharina Dalton (1990) has used nat- 
ural progesterone injections or suppositories to 
treat PMS symptoms, placebo-controlled trials 
generally have not shown significant benefits 
(Freeman, Rickels, Sondheimer, & Polansky, 
1990; Maddocks, Hahn, Moller, & Reid, 1986; 
Rausch & Parry, 1987). Furthermore, even Dal- 
ton has insisted that synthetic progestational 
agents do not have any beneficial effect on PMS 
and, in contrast to natural progesterone, may 
even exacerbate these symptoms (Dalton, 1990).” 
Dennerstein et al. (1985) found marginally sig- 
nificant improvements in stress, anxiety, and 
tissue swelling in 23 PMS women treated for 
two months with 300 mg oral micronized natural 
progesterone compared to a two-month period 
on placebo, but drowsiness was a bothersome 
Side effect. Studies of postmenopausal women 
treated with cyclic progestogens added to estro- 


gen replacement therapy have shown that the 
progestogens can produce negative moogs and 
physical symptoms similar to those xperienceg 
in PMS (Backstrom, Bixo, & Hammarback 
1985; Holst et al., 1989; Magos et al., 1986), 

Chan, Mortola, Wood, and Yen (1994) note 
that there are no consistent findings that Telate 
luteal phase levels of endogenous Progesterone 
to PMS, and the majority of studies fing no 
differences. Consequently, they hypothesize that 
it could be progesterone receptor disturbances 
rather than progesterone per se that is responsi- 
ble for PMS. To test this hypothesis, they treat- 
ed seven women who had PMS with low doses 
(5 mg) of the progesterone antagonist RU 486 
(mifepristone) or placebo for three months dur- 
ing the luteal phase of the menstrual cycle. Im- 
provement occurred with both placebo and RU 
486, and there were no differences between the 
two groups. A prior study that used higher 
dose RU 486 also failed to show significant 
amelioration of PMS symptoms (Schmidt et 
al., 1991). If PMS were caused by aberrant or 
insufficient action of progesterone receptors or 
insufficient levels of progesterone, use of RU 
486 could be expected to worsen the symptoms 
compared to placebo; instead RU 486 and pla- 
cebo produced equivalent improvement. 


POSTMENOPAUSAL 
PROGESTERONE SUPPLEMENTS 


Progesterone supplements are needed to prevent 
endometrial hyperplasia (cancer) by regularly 
“bleeding the uterus” as an adjunct to estrogen 
supplementation in naturally postmenopausal 
women who are predisposed toward endome- 
trial cancer. (Progestogens are often routinely 
given to hysterectomized women, who may !e- 
ceive no medical benefit from them and many 
of the negative side effects.) In the early 1970; 
progestogens were given cyclically for five © 
seven days each month, which was often insuffi- 
cient to reverse endometrial hyperplasia. Eyen 
ten days of cyclic progestogen each month may 
leave an occurrence of endometrial hyperplas!# 
1.6% of the time; consequently, lato eae 
usage is currently recommended (Gambre™» 
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1992). Typically, 5-10 mg/day of medroxy- 
progesterone (Provera) or norethindrone is pre- 
scribed. However, with the use of 12-to-14-day 
cycles, lower doses may be sufficient (2.5 mg/ 
day medroxyprogesterone or 1-2.5 mg/day nor- 
ethindrone). 

Cyclic progestogen treatment is rejected by 
many women due to the inconvenience of re- 
sumed menstrual bleeding. A recent alternative 
has become increasingly popular, which consists 
of continuous combined treatment of low-dose 
estrogen and progestogen. During the initial 
four to 12 months of continuous treatment, 
there may be unpredictable breakthrough bleed- 
ing, which some women find intolerable. How- 
ever, within a year the endometrium typically 
becomes atrophic and bleeding stops altogether. 
The continuous use of lower progestogen doses 
(2.5 mg medroxyprogesterone or 1 mg or less 
of norethindrone) avoids some progestational 
side effects, and the avoidance of regular bleed- 
ing makes adjunct progestogen use acceptable 
to more women. 

According to current literature, sexual side 
effects of this treatment approach appear to be 
minimal to non-existent. An investigation by 
Sherwin (1991) of naturally menopausal women 
ages 47 to 57 treated with conjugated estrogen 
(Premarin) combined with either 11-day cyclic 
medroxyprogesterone (Provera) or placebo for 
one year showed decreased testosterone with 
0.625 mg conjugated estrogen and 5 mg medrox- 
yprogesterone but no difference in sexual desire, 
and only nonsignificantly less sexual arousal 
with 0,625 estrogen (Premarin) and 5 mg me- 
droxyprogesterone compared to 0.625 estrogen 
and placebo. However, women given 0.625 es- 
trogen and 5 mg medroxyprogesterone showed 
more overall dysphoric mood than those on 
0.625 estrogen alone, or placebo. 

In a double-blind crossover study of 49 hys- 
terectomized-ovariectomized women given (1) 
éstradiol, (2) the progestogen levonorgestrel, (3) 
pp and levonorgestrel, or (4) placebo, 

ere Were some positive sexual effects of estra- 
=o When compared to placebo and a 
Wane i itory effect with levonorgestrel alone 
ite, et al., 1980). The Dennerstein study 
ally gave different hormonal combina- 
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tions to test their mood effects, not to treat 
hysterectomized women in general clinical prac- 
tice. 


CHEMICAL CASTRATION 


Understanding of the sexual properties of pro- 
gestogens may come from continued study of 
their administration for sex offenders (Berlin, 
1981). For the past 30 years, medroxyproges- 
terone has been used in Europe and the United 
States to suppress deviant male sexual behav- 
iors, including rape, exhibitionism, voyeurism, 
and other paraphilias (Cooper, 1986). While 
medroxyprogesterone also has been used to treat 
non-sexual aggressive behaviors (Blumer & Mi- 
geon, 1975), it may be insufficient to treat vio- 
lent sex offenders effectively (Walker, Meyer, 
Emory, & Rubin, 1984). In Europe, the proges- 
terone derivative cyproterone acetate (CPA) has 
received more attention than medroxyproges- 
terone (Bradford, 1988; Bradford & Pawlak, 
1993). 

In the United States, medroxyprogesterone 
treatment of sexual offenders began in the 1960s 
at John Hopkins Sexual Disorders Clinic, which 
remains a major treatment center for paraphilias 
(Money, 1987). Medroxyprogesterone is used in 
its injectable form, Depo-Provera. Treatment 
begins with weekly doses of 300-500 mg (note 
that these doses are far higher than those used 
in women for hormone replacement or contra- 
ception). Maintenance doses of 150-800 mg per 
week are titrated individually. Gottesman and 
Schubert (1993) treated seven male patients 
showing noncontact paraphilias with low-dose 
60 mg/day oral medroxyprogesterone acetate 
for an average of 15 months. Six of the seven 
patients were successfully treated (no paraphilic 
behaviors and fewer paraphilic fantasies). 

The sexually inhibitory effect of medroxy- 
progesterone has been attributed to its reduction 
of testosterone activity, but decreased sexual 
arousal has been noted even when measured 
testosterone levels do not change (Berlin & 
Shaerf, 1985). Within one month of medroxy- 
Progesterone treatment, testosterone levels may 
decrease by more than 90%; however, deviant 


Sexual activities have been observed to remain 
suppressed even when testosterone levels return 
toward normal, suggesting a combination of 
sexually depressant effects (Cooper, 1988). The 
decrease in testosterone is generally attributed 
to inhibition of the luteinizing hormone signal 
necessary for testosterone production (Cordoba 
& Chapel, 1983; Money, 1987). Medroxyproges- 
terone also reduces testosterone by accelerating 
metabolic clearance through induction of liver 
testosterone-A-reductase (Bradford, 1988). 

At low to moderate doses, Depo-Provera has 
been observed (Money, 1987) to be sexually 
“calming or tranquilizing.” Money attributed 
the Depo-Provera-induced decrease in sex drive, 
erection, and ejaculation to depression of testos- 
terone levels and contended that these sexual 
changes are reversible within weeks of discon- 
tinuing the medication—a reversible form of 
“chemical castration.” The chief non-sexual side 
effects are drowsiness and weight gain. 

Given the criminal nature of sexual offenses, 

long-term placebo-controlled studies of sexual 
offenders are considered unethical. Wincze, Ban- 
sal, and Malamud (1986) have conducted one of 
the few extended placebo-controlled laboratory 
evaluations of the sexual effects of medroxypro- 
gesterone. They studied three chronic pedophil- 
iac offenders treated with medroxyprogesterone 
over a period of at least three months. Reduc- 
tions in sexual urges and fantasies occurred on 
both medroxyprogesterone and placebo, indi- 
cating that either the drug effect has a strong 
placebo component or that patient reports were 
unreliable. Erections measured in the laboratory 
during arousal from visual erotic stimuli de- 
clined only slightly during medroxyprogesterone 
treatment and remained depressed during the 
subsequent placebo crossover. Nocturnal penile 
tumescence (NPT) erections decreased during 
medroxyprogesterone treatment, compared to 
no change on placebo. 

Despite the inconclusive findings in their lab- 
oratory study, the authors reported that, in their 
clinical experience, medroxyprogesterone usu- 
ally reduced pedophiliac urges and that these 
urges returned after discontinuing the drug. 
Their study indicated that the capacity for erec- 
tion is not strongly reduced during medroxy- 
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progesterone treatment, but that br. 
nisms involved in generating NPT ar 
Reductions in sexual urges are more 
determine and to some extent m 
strong placebo effects. It should be 
chronic treatment with depot medroxyproges. 
terone may induce or exacerbate Osteoporosis 
in both men and women (Cundy et al., 1991) 
though such negative effects on bone density is 
not seen with natural progesterone (Dalton & 
Dalton, 1991). 
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PROSTATE CANCER 


Progestogens, typically megestrol (Megace), are 
also used to treat men with prostate cancer 
(Geller, Nelson, Albert, & Pratt, 1979). Asa 
progestational antiandrogen, megestrol blocks 
DHT receptors and inhibits 5-alpha reductase, 
Since megestrol potently reduces DHEA/DHEAS 
and powerfully inhibits male sexual desire, it may 
be that a decrease in DHEA/DHEAS is an addi- 
tional cause of the drug’s negative sexual effect 
in the majority of prostate patients (marked loss 
of libido occurs in 50-70% [Donkervoort et al., 
1975; Geller et al., 1979]). 

A promising alternative to megestrol for 
treatment of benign prostatic hypertrophy (BPH) 
and prostate cancer is the 5-alpha-reductase in- 
hibitor finasteride (Proscar) (MK-906), which 
was approved for marketing in the United States 
in 1992 (Stoner, 1994). Finasteride blocks the 
enzymatic conversion of androgens to periph- 
eral testosterone (DHT). At this early stage of 
clinical use over the past three years, the sexual 
side effects reported include impotence (5%), 
decreased libido (4.8%), and ejaculation disor- 
ders (3.5%), and are the most prevalent side 
effects of this drug (Stoner, 1994). Otherwise, 
finasteride shows impressive efficacy and safety 
and deserves widespread use for symptomatle 
treatment of BPH. Finasteride does not appea! 
to decrease non-peripheral circulating —— 
terone and does not decrease DHEA/DHEM 
levels (Rittmaster, Antonian, New, & mee 
1994), Currently, finasteride is chiefly PY 
scribed for BPH (Stoner, 1994). Since male: 
pattern baldness is peripheral testosterone 
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dependent, fi inasteride topical treatment of bald- 
ness is currently being tested and appears very 
promising (Dallob et al., 1994). 


Gonadotrophin 
Hormone-Releasing Agonist: 
Alternative to Progestogens 


A safer and more reliable form of chemical 
castration to treat paraphilias may be the use of 
a synthetic, potent, long-acting gonadotrophin 
hormone-releasing agonist (GnRHa) given by 
injection daily or even monthly. Thibaut, Cor- 
dier, and Kuhn (1993) used such an agent (trip- 
torelin 3.75 mg per month injection) to treat 
six men with severe paraphilia. Deviant sexual 
behavior was fully suppressed in five men within 
a month and suppression continued during fol- 
low-ups that varied from seven months to three 
years. One patient stopped treatment at the end 
of one year and relapsed within 10 weeks. Sexual 
antasies and activities were also markedly de- 
creased. Clinical improvement paralleled the 
gradual decrease of plasma testosterone levels 
to castration levels during the first month of 
treatment. 

Rousseau, Couture, Dupont, Labrie, and 
Couture (1990) reported a single case of a severe 
exhibitionist who had openly masturbated in 
public libraries over 2,000 times (three to six 
times per week). Within a month of being treat- 
ed with daily GnRH agonist injections, supple- 
mented daily with the oral antiandrogen fluta- 
mide, excess and exhibitionist masturbation had 
ceased, and the patient was able to continue 
normal sexual activity (coitus, masturbation in 
private, and occasional sexual fantasies). How- 
ever, cessation of treatment after 26 weeks re- 
sulted in rebound elevation of testosterone and 
greater than baseline masturbatory activity. Dis- 
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turbances upon withdrawal of treatment could 
be an unpredictable and dangerous complica- 
tion of extended GnRHa therapy for paraphilia. 

Many GnRH agonists (e.g., leuprolide/Lu- 
pron, goserelin/Zoladex, nafarelin/Synarel) are 
currently marketed in the United States or are 
in clinical testing. Given the abundance, promo- 
tion, and putative safety of GnRH agonists, 
and knowledge gained during their extensive 
clinical testing as a male contraceptive (e.g., 
Doelle et al., 1983) and in prostate cancer treat- 
ment (DeBruyne et al., 1988; Denis et al., 1993; 
Parmar, Edwards, Phillips, Allen, & Lightman, 
1987; Smith, Jr., 1987), depot GnRH agonists 
may soon become the treatment of choice for 
testosterone-related paraphilias (Richer & Cris- 
man, 1993). However, there is some evidence 
that gonadal suppression by long-term GnRH 
agonist treatment of humans may not be com- 
pletely reversible (Decensi et al., 1989; Rolandi 
et al., 1988; Smith, Jr., & Urry, 1985). GnRHa 
treatment for male contraception is often com- 
bined with supplemental testosterone for main- 
tenance of libido (Doelle et al., 1993). Conse- 
quently, evaluation of the efficacy and side 
effects of these agents should prove to be an 
extended, convoluted process over the next 10 
years. Additionally, direct GnRH antagonists 
can be expected to be developed as alternatives 
to present GnRH agonists. 

GnRH agonists also have varied treatment 
applications in women, including menstrual cy- 
cle manipulation in preparation for in vitro fer- 
tilization, female contraception, treatment of 
endometriosis, fibroids, uterine leimyomata, 
hirsutism, and menstrual cycle disorders (An- 
dreyko, Marshall, Dumesic, & Jaffe, 1987). Side 
effects typical of estrogen withdrawal, such as 
hot flushes, can be expected with such use. Testos- 
terone is also decreased, which could cause re- 
duced sexual drive. 
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OBJECTIVES 


¢ To illustrate the dynamic role of testoster- 
one in women 

* To examine the effects of testosterone treat- 
ment for sexual dysfunction in women 

¢ To define significant differences in testos- 
terone activity between surgically-induced 
and natural menopause 


¢ To evaluate the role of testosterone re- 
placements and supplements 


Historically, testosterone has been consid- 
ered “the male sex hormone” because there is 
over 10 to 20 times more testosterone in men 
than in women. However, as we have become 
more sophisticated in our understanding of this 
hormone, we have learned that it plays a pro- 
nounced role in women, particularly in regard 
to sex drive. 

The female sex drive is more complex than 
that of the male and, consequently, more diffi- 
cult to study. Men, as far as we know, have one 
basic sex drive pattern, which is predominantly 
governed by testosterone. Women have several 
Sex drive patterns, which are governed by a 
multitude of cycling hormones. These patterns 
change from day to day, depending upon the 
Particular combination of sex hormones circu- 
lating through the female system. 

The two most prominent sex drives in the 
human female are the receptive sex drive and 
the active, aggressive sex drive. The receptive 
Sex drive is governed primarily by estrogen; it 


is responsible for a woman’s desire for penetra- 
tion and motivates her to have sex with a partner 
rather than masturbate. The aggressive sex drive, 
by contrast, is governed by testosterone, and 
promotes a woman’s interest in genital sex, in- 
cluding her drive for orgasm. It also promotes 
masturbation more than coitus. Progesterone, 
which fluctuates naturally throughout a wom- 
an’s cycle, is a formidable sexual deterrent, elim- 
inating lust, desire, and receptivity (diminishing 
her sex drive) and making her more nurturant, 
more interested in cuddling and holding, and 
less desirous of genital stimulation. Progester- 
one has essentially the same effect in both sexes. 
When prescribed for men, it eliminates sex drive 
quite efficiently. 

While testosterone appears to be a significant 
determinant in a woman’s active sex drive, along 
with DHEA and other hormones perhaps yet 
to be identified, there are still other substances, 
such as progesterone and estrogen, that compete 
with or complement testosterone’s effect, de- 
pending on their relative concentrations in the 
bloodstream. 

What mixture of these sexually influential 
hormones is present at any given time in a wom- 
an’s menstrual cycle or life cycle will determine 
her sexual impulses. Whether and how she acts 
on them are influenced by other forces, such as 
the relationship, her values, etc. Her testoster- 
one levels are also subject to environmental 
influences, which are often difficult to measure. 

In the female, testosterone is produced by the 
ovaries; additional testosterone can be derived 
from adrenal steroids. The metabolism of tes- 
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tosterone is discussed in Chapter 8, “Testoster- 
one in Men,” because the majority of the re- 
search in this area has been limited to the male. 

In addition to sex, testosterone influences 
other aspects of behavior, including competi- 
tiveness, irritability, assertiveness, and aggres- 
Siveness. It also appears to have some antide- 
pressant qualities. 

The relatively recent discovery of the fact 
that testosterone exists in both free and bound 
forms has confounded much of the data gath- 
ered in this area of research. Prior to the discov- 
ery of an active form of testosterone (Vermeulen 
& Verdonck, 1972), only total testosterone was 
measured, which actually included protein-bound 
testosterone as well as free circulating testoster- 
one. Consequently, studies attempting to corre- 
late total testosterone levels with sex drive or 
function could not identify any relationship 
whatsoever, because only total testosterone was 
measured, rather than biologically active free 
testosterone. 

However, if the roles of free and bound tes- 
tosterone are viewed as analogous to the roles 
of free and bound thyroid, it is easy to under- 
stand that minute amounts of free hormone are 
metabolically active and cannot be related to 
symptoms or behavior unless measured sepa- 
rately. Now we have the capacity to conduct 
separate measurements and recent studies have 
taken full advantage of this additional ability 
(Free testosterone can be approximately mea- 

sured through simple salivary tests.) 

Nonetheless, it is important to appreciate the 
fact that the bulk of research on testosterone in 
relation to sexual function was performed with 
only total testosterone as an available measure. 
Because total testosterone correlated either neg- 
ligibly or very poorly with any sexual parameter, 
further studies in these directions were not con- 
sidered worthwhile. 

As we understand more about the properties 
of testosterone, the functions it performs in 
female physiology will become clearer. At this 
point in time, we know that testosterone, in 
concert with other hormones, promotes sex 
drive, affects mood, and contributes to an over- 
all sense of well-being. 


TESTOSTERONE AND THE 
MENSTRUAL CYCLE 


In women with normal menstrual cycling, blood 
testosterone levels range between 20-60 ng/dl, 
with a progressive increase during the follicular 
period to a peak near ovulation, followed bya 
decrease as menstruation approaches (Soules, 
Cohen, Clifton, Brenner, & Steiner, 1987). This 
mild rise and fall is paralleled by free testoster- 
one and salivary testosterone levels (Dabbs & 
de la Rue, 1991). 

However, the circadian rhythm of testoster- 
one shows variation far greater than changes 
up and down during menstrual cycle phases, 
Salivary testosterone levels were measured in 
22 cycling women (mean age = 32) during the 
morning and evening across menstrual phases 
(Dabbs & de la Rue, 1991). Menstrual phase 
samples were taken at menses, a week later, at 
ovulation (detected with a urine LH kit) and 
every three days subsequent to ovulation. A 
similar circadian rhythm, with highest levels 
in the morning, was shown regardless of cycle 
phase. Circadian variations were much greater 
during each day than between menstrual cycle 
phases: Levels were 80% greater in the morning 
than in the evening, but only 12% greater in the 
highest week of the menstrual cycle compared to 
the lowest week. Menstrual cycle differences 
were also far less than individual differences in 
salivary testosterone levels. As expected, testos- 
terone levels increased to a peak at ovulation 
and decreased during the luteal phase. 

The relation of endogenous testosterone lev- 
els to sexual drive and behavior, even disregard- 
ing menstrual phase, is inconsistently related to 
positive sexual measures (Sherwin, 1988b). 

Some studies have identified a high correla- 
tion of testosterone with masturbation but not 
with interpersonal sexuality (Myers, Dixen, Mor 
rissette, Carmichael, & Davidson, 1990; Sanders 
& Bancroft, 1982), raising the possibility that 
testosterone chiefly enhances self-directed and 
self-controlled behaviors. Sanders and Bancroft 
(1982) found that women with higher testoste™ 
one levels had a higher masturbatory fea 
Among women who had never masturbate® 
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however, high testosterone levels were associ- 
ated with decreased sexual feelings and less sex- 
ual activity with their partners. Monti, Brown, 
and Corriveau (1977) also reported that the only 
sexual activity found to be positively correlated 
with testosterone levels was masturbation. 
There does not appear to be as precipitous a 
surge in testosterone as occurs in the LH burst 
which signals ovulation. Since almost 50% of 
blood testosterone and androstenedione comes 
from adrenal gland precursors rather than the 
ovaries (Abraham, 1974), actual ovarian testos- 
terone secretion intrinsic to the menstrual cycle 
may show a sharper rise and fall than is noted 
when overall levels are measured. The adrenal 
androgen DHEAS, which is chiefly (over 90%) 
secreted by the adrenal gland, does not show 
concentration changes over the menstrual cycle. 
Ovulation is marked by a drop (nadir) and 
subsequent rise in basal body temperature. A 
peak level of estrogen triggers the LH surge at 
ovulation. The total period around ovulation, 
called “periovulation,” normally consists of the 
three to four mid-cycle days during which ovula- 
tion occurs. Although many studies have shown 
increased sexual activity around ovulation, which 
is attributed to peak testosterone levels, positive 
sexual effects at ovulation may be due to peak 
estrogen levels and the potent sexual effects of 
peak LHRH/LH (see Part VII on Sexually Effec- 
tive Drugs), which can increase sexual desire 
independently of testosterone. Even the expecta- 
tion that sexual desire should be greatest at 
ovulation could cause a positive placebo effect. 
Testosterone increases during the follicular pe- 
tiod (prior to ovulation), generally following 
the rise in estradiol. During the luteal phase there 
is a smaller secondary rise and fall of estradiol, 
while testosterone slowly drops to initial levels 
(Genazzani et al., 1978). Table 7.1 charts the 
Patterns of four hormones —progesterone, estra- 
diol, luteinizing hormone, and follicle stimulat- 
ing hormone —over the course of the menstrual 
cycle. Testosterone is typically not included in 
these kinds of measurements —another reflec- 
tion of the degree to which its role in female 
riick is overlooked. Table 7.2 summarizes 
Ormonal changes involved in the normal 
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menstrual cycle, including the androgens, tes- 
tosterone, and DHEAS. 

Generally, reproductive researchers have as- 
sumed that sexual interest in human females 
will be greatest at ovulation when estrogen and 
testosterone levels peak and progesterone is still 
very low. Some researchers have affirmed this 
assumption. For example, Adams, Gold, and 
Burt (1978) found that women not on oral con- 
traceptives showed peak autosexual activity (mas- 
turbation, fantasies, dreams, arousal from books 
and films) and female-initiated heterosexual ac- 
tivity at ovulation (reverse cycle days 13-15). 
In contrast, women on oral contraceptives did 
not show any increase in sexual activity at this 
time. For an intrusive nonpill group (e.g., using 
diaphragm for birth control), masturbation in- 
creased during ovulation and male sexual initia- 
tions decreased. The authors suggested that ovu- 
latory sexual peaks may be best evaluated by 
female-determined measures such as autosexual 
activity and female-initiated heterosexual activ- 
ity, rather than overall intercourse frequen- 
cy. Premenstrual sexual increases consistently 
occurred in all groups, but were considerably 
smaller than at ovulation. 

Persky, O’Brien, and Kahn (1976) found that 
peak mid-cycle testosterone levels were signifi- 
cantly correlated with overall intercourse fre- 
quency, whereas average or baseline testoster- 
one levels were not correlated with intercourse 
frequency. Persky also found that young women 
with more frequent sexual activity had higher 
ovulatory testosterone levels than less active 
women (Persky et al., 1976). In a subsequent 
study, Persky and his associates (Persky, Lief, 
et al., 1978) found that sexual activity correlated 
significantly with ovulatory testosterone levels, 
but not with mean testosterone levels. 

Morris, Udry, Khan-Dawood, and Dawood 
(1987) replicated Persky’s finding that periovu- 
latory total testosterone levels significantly cor- 
related with young couples’ intercourse fre- 
quency (Persky, Lief, et al., 1978). In addition, 
they found a similar significant correlation be- 
tween periovulatory free testosterone and inter- 
course. However, because the women in this 
study appeared to be sexually “conservative” 


Table 7.1 The Normal Menstrual Cycle 


The hormonal, ovarian, endometrial, and basal body temperature changes and relationship throughout the normal men- 
strual cycle, 
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Table 7.2 Hormonal Changes During Menstrual Cycle Phases 


Phase 


Hormonal Changes 


Menstruation 


Early follicular 


Minimum/low levels of estradiol and progesterone 


Slow daily increase in estradiol 


Low levels of progesterone 
Little change in testosterone/DHEAS 


Late follicular 


Large daily increase in estradiol to peak level at end 


Low levels of progesterone 
Small gradual increase in testosterone 
No change in DHEAS 


Ovulation 


Large 24 hour LH surge 


Smaller 24 hour FSH surge 

Slight decrease in estradiol 

Increase in progesterone level begins 
Small increase in testosterone to peak level 
No change in DHEAS 


Early luteal 


Decrease in estradiol 


Large increase in progesterone 

Return of LH and FSH to low levels 

Gradual decrease of testosterone from peak level 
No change in DHEAS 


Late luteal 


Increase in estradiol to second peak (lower than 


follicular peak) 
Peak level of progesterone 
Gradual decrease of testosterone from peak 
No change in DHEAS 


Premenstruum 
(last three days) 


Precipitous drop in estradiol 
Precipitous drop in progesterone 


No change in testosterone 
No change in DHEAS 


(only 35% initiated intercourse within the 100- 
day study span and only 32% reported mastur- 
bation), it was not possible to determine to what 
extent intercourse was determined by female 
choice. Males’ sexual initiations did not signifi- 
cantly correlate with their wives’ periovulatory 
testosterone levels. 

However, other studies have reported peak 
Sexuality at various stages of the menstrual cy- 
ae including the mid-follicular period (days 

), ovulation (days 13-15), and late luteal 


premenstrual (days 25-28). For example, Gen- 
azzani et al. (1978) found self-reported peaks 
in sexual desire and activity during the early 
and middle follicular phases, the ovulatory 
phase, and the premenstruum. These times cor- 
respond hormonally to the initial rise in testos- 
terone levels (follicular), the peak in testosterone 
levels (periovulatory), and the precipitous de- 
cline in progesterone (premenstruum). 

In one study that measured intercourse fre- 
quency throughout the menstrual cycle, He- 
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dricks, Piccinino, Udry, and Chimbira (1987) 
found that the highest rate of intercourse oc- 
curred on the day of the luteinizing hormone 
(LH) surge, when estradiol, and possibly testos- 
terone, have reached peak levels. The increased 
coital rate may have occurred due to increased 
female sex drive and attention, increased initia- 
tive and assertiveness, or increased attractive- 
ness to the male partner, who may even have 
coerced the women to have sex. 

Dennerstein et al. (1994) conducted a remark- 
ably comprehensive study of sexual and mood 
changes in relation to the menstrual cycle. Pa- 
tients formed three groups: (1) a premenstrual 
syndrome group (n = 65) with negative symp- 
toms limited to the late luteal/premenstrual pe- 
riod; (2) a menstrual distress group (n = 51) 
with persistent negative symptoms throughout 
the cycle that are exacerbated premenstrually; 
and (3) a no change group (n = 34) without 
significant negative mood or distress. Daily 
24-hour urine samples were collected for hor- 
mone analysis and to confirm menstrual phase 
changes. Though it is difficult to tell from the 
article, the premenstrual period apparently con- 
sisted of about the last six days of the cycle 
prior to menses. Rated sex interest increased 
during the follicular phase, with a nonsignifi- 
cant peak at ovulation; it significantly decreased 
during the luteal and premenstrual phases, with 
somewhat lower-rated sexual interest during the 
premenstrual phase compared to the luteal phase 
in both the premenstrual syndrome and men- 
strual distress groups. Well-being ratings showed 
changes in the sex interest ratings. Urinary estro- 
gens and pregnanediol levels showed no sig- 
nificant correlations with either sex interest or 
well-being. Unfortunately, measurements of tes- 
tosterone levels and sexual activity were not 
reported in this article. 

In a 1981 review of studies reporting sexual 
peaks during the menstrual cycle, several sexual 
peaks were found: Eight studies showed peaks 
at ovulation, 17 studies showed peaks premen- 
strually, 18 showed follicular peaks, four identi- 
fied peaks during menstruation, others showed 
no peaks at all, some studies concluded that 
women do not have sexual cycles (Schreiner- 
Engel, Schiavi, Smith, & Shite, 1981). In the 


discussion section of this review artic 
thors presented an extended examina 
studies that reported no sexual respo; 
during the ovulatory phase despite 
higher testosterone levels. 

Despite confusion over how many days con. 
stitute the premenstrual period (we believe sex- 
ual urge may increase for just the three days 
prior to menses), it appears from past and recent 
studies that sexual measures reach a low during 
the luteal phase and menses, while there May 
be a slight peak around ovulation, perhaps due 
to testosterone. This peak may also be due to 
peak estradiol at ovulation. We can be more 
sure that sexual interest and activity typically 
decrease during the luteal phase elevation of 
progesterone. Three subsequent laboratory stud- 
ies of subjective and vaginal response arousal 
to erotic stimuli have reported no differences 
between menstrual phases (Hoon, Bruce, & 
Kinchloe, 1982; Meuwissen & Over, 1992; Mor- 
rell et al., 1984). Thus there is some evidence 
against the commonly held view that women 
are normally more physically responsive during 
sex occurring around ovulation. Sensitivity to 
genital sensations and reactions to possible pher- 
omonal cues may also vary throughout the men- 
strual cycle, as a result of complex chemical 
interactions we have not yet defined. 

Phillips and Sherwin (1992) comprehensively 
reviewed the literature on cognitive changes 
throughout the menstrual cycle and, in their 
own study, measured memory, mood, and hor- 
mone levels in 25 women during the menstrual 
and luteal menstrual phases. Menstrual phase 
measurements were conducted on days 3-5 of 
menses (days 1-2 were avoided, due to possible 
distraction from physical symptoms), and luteal 
phase measurements were conducted on days 
19-24 of the cycle (at least five days before the 
start of the menses). Appropriately, progeste? 
one and estradiol were far higher during the 
luteal phase compared to the menstrual ple 
but free testosterone levels were not significant ‘4 
different between phases. There were nO oes 
cant correlations between mood measures a 
memory task performance. Though — a 
between phases were small and insignifica? - 
most tasks between phases, there was @ sig 
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cant decrement on a visual retention-recall task 
during the menstrual phase. Though this study 
did not include the follicular and ovulation 
phases, other studies reviewed by Phillips and 
Sherwin (1992) have generally failed to find 
consistent differences on various cognitive tasks 
that may be required during academic or work 
performance. 

During the luteal phase when progesterone 
levels are high, a woman may feel a need to be 
“pyrturant” and have a desire for touching and 
cuddling rather than genital sex. When proges- 
terone drops precipitously three days prior to 
menstruation, there is a rather sudden reversal 
in the testosterone-progesterone ratio which 
could cause a rebound, testosterone-driven sex- 
ual increase. Though testosterone levels do not 
actually increase, progesterone no longer blocks 
testosterone receptors. However, women also 
may become sexually hostile and irritable in 
response to a rise in testosterone or dysphoric 
due to withdrawal from the tranquilizing effects 
of progesterone. 

The increased sexual desire and activity expe- 
rienced during the three premenstruum days 
may even be unrelated to testosterone and dif- 
ferent in kind from the increase which occurs 
around ovulation. Certainly, it does not seem 
to include the general positive feelings of active 
well-being and assertiveness associated with the 
ovulatory peak. Rather, it seems associated with 
physical sensations and a need for genital stimu- 
lation. Unfortunately, both the characteristics 
of testosterone-induced sex drive in women and 
the increase in sex drive experienced by some 
women premenstrually are yet to be adequate- 
ly described. Indeed, Sanders, Warner, Back- 
strom, and Bancroft (1983) have shown that 
mereased sexual desire may occur despite the 
effects of severe, concurrent PMS symptomatol- 
ogy. Bancroft, Sanders, Davidson, and Warner 
(1983) found a peak of sexual activity during the 
mid-follicular and the premenstruum phases. 
Their sample, which included women with PMS, 
ee Premenstruum rise in sexuality de- 
pa ate ease in well-being. Furthermore, they 
Pra mid-cycle peak of testosterone and 
with ea lone, which was strongly correlated 

rbatory frequency among women who 
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masturbated, but was negatively correlated with 
sexual feelings and intercourse frequency in 
women who did not masturbate. Harvey (1987) 
found significant increases in orgasmic response 
and self-ratings of sexual pleasure and arousal 
during the three-day premenstruum, but female- 
initiated heterosexual activities and increased 
receptivity to male advances occurred more com- 
monly at ovulation. Ona retrospective question- 
naire, 20.9% of the women reported feeling 
more sexual during the three-day premenstruum 
versus 14.9% who said they felt more sexual 
during ovulation, and 28.3% who noticed no 
differences over the course of the menstrual 
cycle. 

The restriction of this sexual peak to the 
three-day premenstruum period could be ex- 
plained in terms of progesterone withdrawal, 
which triggers dispersal of the corpus luteum, 
releasing blood saturated with sensory peptides 
(such as oxytocin) that trigger prostaglandin 
secretion. This “spicy” blood may cause pain 
and genital dysphoria or cramping, but may 
also mimic genital and uterine feelings of sexual 
stimulation during the crescendo of response 
toward orgasm. Whether due to premenstrual 
syndrome or sexual arousal, the uterus responds 
by becoming engorged with blood. The pelvic 
congestion may trigger impulses to the limbic 
system that are interpreted as sexual. In fact, 
orgasm (with its expulsive uterine contractions) 
relieves cramping and pelvic discomfort for 
some women. In any event, whether the uterine 
signals are mixed sexual messages or a reflexive 
physiological response to relieve premenstrual 
and menstrual symptoms, a considerable per- 
centage of women find that their highest sexual 
interest occurs at this time. 

Other factors contributing to this three-day 
period of sexual peaking may be a combination 
of opioid and estrogen withdrawal, which oc- 
curs even more abruptly than progesterone with- 
drawal and, in fact, potentiates any hypersen- 
sitivity that may occur due to progesterone 
withdrawal. Endorphins evidently rise during 
the luteal phase and then subside abruptly, pre- 
ee 
Sabicea ce gen ue to opioid with- 

y estradiol rise-and-fall oc- 
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curs during the luteal phase (much smaller than 
during the follicular stage), which apparently 
reinforces progesterone receptor activity. 

The relative increase in testosterone activity 
freed from progesterone inhibition in conjunc- 
tion with chemical mechanisms of sexual facili- 
tation (which typically potentiate one another) 
may provide another explanation for premen- 
strual sexual peaks. The sexually activating 
peptides (oxytocin, vasopressin, substance P, 
calcitonin gene-related peptide, LHRH) and 
neurotransmitters (dopamine, epinephrine), which 
may be stimulated by decreases in inhibitory 
substances such as opioids/endorphins, GABA, 
serotonin, estradiol, and progesterone, are mu- 
tually reinforcing with testosterone. 


PSYCHOSEXUAL EFFECTS OF 
ENDOGENOUS TESTOSTERONE 


Persky, Lief, et al. (1978) found that women 
with higher testosterone levels reported less de- 
pression, experienced more sexual gratification 
with their husbands, and showed a “greater ca- 
pacity to form good interpersonal relation- 
ships.” The women’s testosterone levels were 
significantly correlated with both their hus- 
bands’ and their own Locke-Wallace Marital 
Adjustment Scale scores. This finding indicated 
either that successful marital and sexual adjust- 
ment leads to high-normal testosterone levels, 
or that high-normal testosterone levels lead to 
optimum marital and sexual adjustments. Per- 
sky et al. (1982) proposed that higher testoster- 
one levels in women will lead to better marital 
and sexual adjustment (what he termed “pair 
bonding”). His controversial position has been 
contradicted in other studies. Note that these 
authors are referring to testosterone levels in 
women as the determinant of optimal marital 
adjustment; male testosterone levels were not 
correlated with the Locke-Wallace Scale or a 
separate marital support measure (Persky et al., 
1982). 

Persky et al. (1982) added a group of 19 sexu- 
ally normal postmenopausal married women (mean 
age = 54) to their 1978 sample of 11 normally 
cycling young married women (mean age = 


24), and analyzed the psychosexual effects of 
all four androgens (testosterone, dihydrotestos. 
terone, androstenedione, and DHEA), Bene- 
ficial effects of high normal testosterone on 
sexual drive and activity were shown for ajj 
circulating androgens (overall androgen levels 
were used instead of specific periovulatory mea- 
sures). Levels of testosterone, dihydrotestoster- 
one, and androstenedione in postmenopausal 
women (who apparently were not receiving any 
hormonal replacement supplementation) were 
50-63% lower than in younger women, presum- 
ably due to reduction of ovarian secretion; DHEA 
was 86% lower, due to increased age and re- 
duced ovarian secretion. 

In spite of their reduced androgen levels, 
these postmenopausal women showed only mi- 
nor and nonsignificantly reduced levels of sexual 
desire, arousal, initiation, and responsivity. 
However, intercourse frequency and Persky’s 
sexual gratification measure showed significant 
40% reductions in the postmenopausal group 
compared with the premenopausal group. 

Sexual activity and adjustment were signifi- 
cantly and positively associated with higher nor- 
mal androgen levels in both groups. Androgen 
correlations were calculated for both groups 
combined, because it was assumed, perhaps in- 
appropriately, that sexual desire and activity 
were not significantly different between the two 
groups. Given the reduced variance due to the 
vastly increased data, even intercourse frequen- 
cy was now significantly correlated with overall 
mean testosterone levels. This finding con- 
trasted with the 1978 study (Persky, Lief, et al-, 
1978), in which only periovulatory testosterone 
level correlations were sufficiently large and 
consistent to yield a significant correlation. 

Intercourse frequency and sexual gratifica- 
tion were significantly correlated with blood 
levels of all four androgens. Sexual initiation, 
sexual responsivity, and lack of sexual avoid- 
ance were significantly correlated only with tes- 
tosterone, though other androgens show 
smaller nonsignificant correlations with these 
measures. Orgasmic frequency was not signifi: 
cantly correlated with any androgen. 

General mood scales, which included 
sures of depression, anxiety, and hostility, © 
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not show any significant correlations with an- 
drogen levels. More surprisingly, special sex- 
ual interaction scales, including LoPiccolo and 
Steger’s Interaction Inventory, also failed to 
show any significant correlations with androgen 
levels, indicating insignificant effects on specific 
sexual initiation-responsivity interactions. In 
contrast, Locke-Wallace Marital Adjustment 
Scales administered to the postmenopausal wom- 
en showed both wife and husband scores to be 
positively and significantly correlated to each 
of the female androgen levels. 

There is a possibility that peak periovulatory 
testosterone levels sensitize the sexual “system” 
for many weeks or show optimal capacity for 
brain-gonadal (hypothalamus/pituitary/gonad) 
functioning (Schon & Sutherland, 1960; Sop- 
chak, 1957). Autosexual behavior and female 
sexual desire ratings, however, seem to correlate 
well with levels of testosterone (Adams et al., 
1978; Persky et al., 1976). 

Evidence suggesting negative effects of tes- 
tosterone on sexual activity also has been re- 
ported. The Schreiner-Engel et al. 1981 study 
showed a decreased sexual response during the 
periovulatory stage. A further analysis of low 
and high testosterone subjects showed that, de- 
spite higher vaginal and self-reported sexual 
arousal during laboratory testing, high-testos- 
terone women reported less frequent inter- 
course, lower sexual desire, less sexual respon- 
siveness and satisfaction, less positive attitude 
toward sex, less physical exercise, poorer body- 
image, and more premenstrual and menstrual 
discomfort (Schreiner-Engel, Schiavi, Smith, & 
White, 1982). Some of these adverse effects can 
be explained by testosterone’s selective impact 
on masturbatory behavior as opposed to sex 
with a partner. 

Bancroft et al. (1983), however, did find a 
Positive association of female testosterone levels 
with frequency of masturbation, while other 
Measures such as sexual feelings, intercourse 
frequency, and subjective quality of orgasm 
showed insignificant negative associations. Many 
Of the women in this study complained of PMS, 
which may have interfered with sexual receptiv- 
piace positive correlations between testos- 

evels and sexual interest/activity may 
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only be found among women free of affective, 
marital, or sexual dysfunction (Bancroft et al., 


1980). 


TESTOSTERONE TREATMENT OF 
SEXUAL DYSFUNCTION IN 
PREMENOPAUSAL WOMEN 


The physiological effects of testosterone (and 
other steroids such as androstenedione, DHEA, 
estrogen, progesterone, glucocorticoids, and min- 
eralocorticoids) are not adequately researched at 
this time. Consequently, their influences on sex- 
ual function, immune function, and aging are 
poorly understood and replacement/supple- 
mentation is inevitably controversial. A bal- 
anced perspective based on a comprehensive 
overview of existing research is the physician’s 
and therapist’s most important asset in this area 
of pharmacology. 

The first evidence from a controlled trial of 
a therapeutic effect of testosterone supplemen- 
tation on female sexual dysfunction in premeno- 
pausal women was reported by Carney, Ban- 
croft, and Mathews (1978), who found that 
sexually aversive women showed significantly 
more improvement with 10 mg/day sublingual 
testosterone (Testoral) combined with sex ther- 
apy than with 10 mg/day diazepam (Valium) 
combined with sex therapy. Since there was no 
placebo group, this finding could mean either 
that testosterone increased sexual function or 
that diazepam decreased it. 

Subsequently, when testosterone was tested 
against placebo in a similar design, it not only 
failed to facilitate sex therapy, but appeared to 
decrease improvement compared to placebo and 
sex therapy groups (Mathews, 1983; Mathews, 
Whitehead, & Kellet, 1983). At a six-month 
follow-up evaluation after testosterone-placebo 
treatment had stopped, women who had been 
treated for three months with testosterone were 
rated as having a significantly worse sexual rela- 
tionship than those treated with placebo. 

; The sublingual testosterone (Testoral) used 
in both of Mathews’ studies may lack sufficient 
hormonal potency. The failure to confirm a bene- 
ficial effect of sublingual testosterone should 


not discourage further trials for treatment of 
female sexual dysfunction with other forms of 
testosterone. 

Bancroft et al. (1980) found that the testoster- 
one levels of oral contraceptive users complain- 
ing of sexual dysfunction were no different from 
testosterone levels in oral contraceptive users 
without sexual complaints (oral contraceptives 
lowered testosterone in both groups of women 
regardless of sexual function). Since treatment 
of sexually dysfunctional oral contraceptive us- 
ers with the exogenous androgen androstenedi- 
One caused no sexual improvement, sexual dys- 
function could not be attributed to an absolute 
androgen deficiency. 

Schreiner-Engel, Schiavi, White, and Ghiz- 
zani (1989) reported normal testosterone levels 
in women with rigorously defined DSM-/II-R 
hypoactive sexual desire, who were compared 
to 13 matched controls free of any sexual dys- 
function and who had sexual activity weekly. 
Careful blood sampling throughout the men- 
strual cycle showed no significant differences 
in hormone levels between sexually hypoactive 
women and the control group. In fact, the peak 
ovulatory testosterone levels and follicular free 
testosterone levels of sexually hypoactive wom- 
en were slightly but nonsignificantly higher than 
in control women. Lower testosterone levels did 
not appear even in a subset of the most extreme 
sexually hypoactive patients. (DHEA levels were 
not measured.) 

Given the general failure to show testosterone 
deficits in healthy premenopausal sexually dys- 
functional women, successful testosterone treat- 
ment would not be explained as correcting a 
deficiency; rather it would function as a phar- 
macological supplement. In the future, more 
specific measures of testosterone activity (not 
just gross overall levels) may show in what ways 
and in what circumstances female sexual desire 
is dependent on testosterone. 

In view of the apparent reluctance to treat 
menopausal women with testosterone to correct 
menopausal physiological deficiencies, the use 
of testosterone supplements for “sexually slug- 
gish” younger women is likely to be highly con- 
troversial, even if these supplements were shown 
to be efficacious in treating female sexual dys- 
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function. Robert Greenblatt’s apparently rou- 
tine treatment of female low sexual desire 
(Greenblatt, 1987), even in women with normal 
testosterone levels, is not sufficient to warrant 
wider use of testosterone supplements jn pre- 
menopausal women at this time. 

Increased prolactin with no evident cause 
occurs more often in premenopausal women 
than in men. While bromocriptine is normally 
used to treat this condition in both women and 
men, hyperprolactemic women with low sex drive 
or orgasm difficulty may be given a course of 
oral small-dose methyltestosterone. Although 
hyperprolactemia often disappears without any 
treatment, its occurrence in women nonetheless 
may signal abnormal activity of neurotransmit- 
ters such as serotonin or opioids, which can 
raise prolactin and lower testosterone and/or 
sexual responsivity. If sexual drive continues 
to wane after hyperprolactemia spontaneously 
regresses, testosterone given over two to four 
months may correct the problem directly or 
indirectly (by antagonizing serotonin, opioids, 
or prolactin). 

As may be gleaned from this review, the 
data gathered in these hormonal studies can be 
bewildering, contradictory, and susceptible to 
selective attention, emphasis, and bias. Identifi- 
cation of consistencies between the findings of 
different research groups, different patient sam- 
ples, different measures, and different statistical 
tests is difficult. However, there is sufficiently 
compelling correlational data to suggest that 
androgens (particularly testosterone) have post- 
tive effects on levels of sexual desire in women, 
which have not been adequately investigated. 

Helen Singer Kaplan and Trude Owett (1993) 
have labeled states of low sexual desire as the 
“female androgen deficiency syndrome,” chat- 
acterized by markedly decreased sexual desire 
and fantasy, decreased orgasm, global sexual 
symptoms, and low circulating testosterone 
(plasma testosterone levels of 10 ng/ml or less 
compared to the normal range of 20-60 ng/ml): 
Kapan studied a sample of 41 women who ha 
histories of treatment (for carcinomas and other 
medical conditions) with cytoxic drugs or 0 
removal of their ovaries. Of these 41 women, zi 
were grouped as “low testosterone,” with plasm 
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testosterone levels of 10 ng/ml or less; a “normal 
testosterone” group of 11 women had testosterone 
levels above 30 ng/ml. All women were currently 
sexually active and had been satisfied with their 
sex life prior to medical treatment. Significant 
differences in sexual dysfunction between these 
groups were shown for decreased orgasm and 
global sexual dysfunction: 100% of the low 
testosterone group reported these sexual com- 
plaints compared to 45% of the normal testos- 
terone group. Other sexual symptoms, such as 
decreased desire and sexual avoidance, showed 
a nonsignificant greater prevalence in the low 
testosterone group. The chief sexual complaint 
of all the low testosterone women was “a com- 
plete loss of their spontaneously occurring feel- 
ings of sexual desire and a loss or significant 
decrease in the ability to become aroused in 
response to sexual stimulation.” 

Given the evidence that female sexual desire 
is dependent in some part on testosterone, what 
can explain the general reluctance to use tes- 
tosterone supplementation clinically for meno- 
pausal women who have lowered testosterone 
levels and lowered sexual desire? Perhaps there 
is an underlying concern that, in addition to in- 
ducing secondary sex characteristics (increased 
weight in the wrong places, low voice, hirsutism, 
small breasts, enlarged clitoris, and acne), tes- 
tosterone supplementation in women may also 
induce unpleasant qualities associated with male 
sexual expression (such as aggressiveness, surli- 
ness, raunchiness, genital overemphasis), which 
could distort the nature of female sexual behay- 
ior and adversely affect male/female interac- 
tion, creating a reverse of the improved “pair 
bonding” claimed by Persky, Lief, et al. (1978) 
for high-normal testosterone levels. While re- 
search in this area indicates that such an undesir- 
able alteration of female sexuality would not be 
inevitable or even frequent, it could occur in 
some patients. It is conceivable that sexual 
crimes such as rape and molestation as well as 
crimes of assault committed by testosterone- 
treated women could be attributed to the treat- 
ae pe eteainen Ehlers, Rickler, and 
wae Arts reported relatively high tes- 
nates ani 's (73 ng/dl) in violent female out- 

mpared to nonviolent patient con- 


trols who had testosterone levels similar to 
normal healthy women (46.7 ng/dl vs 49 ng/ 
dl). Among elderly women, testosterone could 
exacerbate harmful behavior brought on by de- 
mentia, leading to increasingly destructive be- 
havior. 


TESTOSTERONE 

TREATMENT OF SEXUAL 
DYSFUNCTION IN NATURALLY 
MENOPAUSAL WOMEN 


Although the appearance of male secondary sex 
characteristics may be relatively frequent with 
oral supplements such as Halotestin (fluox- 
ymesterone), liver toxicity and other major side 
effects are mostly avoided by testosterone injec- 
tions, implants, and sublinguals. At this time, 
testosterone supplements (tested for use with 
surgical and normal menopausal women) pro- 
duce higher than normal testosterone levels. Sher- 
win (1988b) currently is working with half-dose 
testosterone supplements which produce normal 
range testosterone levels but may have inconsis- 
tent or non-existent sexual benefits. However, 
Burger, Hailes, and Nelson (1987) have shown 
reliable resolution of low sexual desire in post- 
menopausal women with smaller doses (50 mg 
instead of 100 mg), which yield testosterone 
blood levels about 20% above normal. 

With the advent of estrogen replacement ther- 
apy, it was assumed that estrogen supplementa- 
tion alone could correct menopausal decreases 
in sexual desire. As noted in Chapter 5, research 
on estradiol during the 1970s failed to verify 
the anticipated effects on sexual function. Dur- 
ing the 1980s, controlled comparisons of testos- 
terone and estradiol supplementation generally 
showed the definite superiority of testosterone 
(with or without estradiol) in maintaining or 
correcting menopausal sexual desire. At this 
time, however, there is still minimal professional 
wool iecaihe sila) tee ae 
distorting Sonal saitice ieee 7 

; » Positive com- 
prehensive controlled trial evidence for the ef- 


fect of testosterone on menopausal sexuality is 
relatively new. 
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A number of pharmacological options are in 
the process of being developed. Testosterone 
supplements delivered directly to the brain by 
carrier molecules (thus avoiding most adverse 
side effects) are theoretically possible, although 
such high-tech pharmacology probably will be 
too expensive for general use. Testosterone es- 
ters, which supply normal levels of testoster- 
one over months with a single injection, are 
being developed for birth control in men bya 
World Health Organization task force (Niesch- 
lag, Waites, Paulsen, & Handelsman, 1990) and 
may soon be available for women as an alter- 
native to pellet implants. Transdermal patches 
should be available even sooner. Currently, the 
cost of monthly or bimonthly injections of ge- 
neric testosterone enanthate or testosterone en- 
anthate/estradiol (150 mg) is modest, making 
this method affordable as well as safer and more 
effective than available oral supplements. 

Along with dopaminergic stimulants, testos- 
terone is a possible treatment for sexual dysfunc- 
tion in women with normal testosterone levels. 
However, given the tendency to avoid hormonal 
treatment other than to replace deficiencies, we 
expect that nonhormonal drugs such as buprop- 
ion or deprenyl, as well as specific serotonergic 
modification, will become more readily accepted 
treatment modalities. When nonhormonal treat- 
ments are not sufficiently effective, the addition 
of testosterone by injection or implant is a logi- 
cal alternative, since dopamine and other phar- 
macological sexual stimulants have consistently 
been shown in animals to work synergistical- 
ly with testosterone. Though as yet untested 
for treatment of low sexual desire in women, 
DHEA/DHEAS oral androgen supplementa- 
tion may prove to be the optimal treatment, 
either alone or in combination with other non- 
hormonal sex stimulants (see Chapter 9). 


TESTOSTERONE 
TREATMENT OF SEXUAL 


DYSFUNCTION IN SURGICALLY 
MENOPAUSAL WOMEN 


Much of what we currently know about testos- 
terone we have learned from studying surgically 


menopausal women who are abruptly depriveq 
of testosterone. There is a greater incidence of 
depression with surgical menopause than with 
natural menopause. Because abrupt loss Of tes- 
tosterone and estrogens (from ovarian Temoval) 
seems to cause much more depression than natu- 
ral withdrawal from estrogens, which does not 
ordinarily diminish testosterone, we wish to em- 
phasize the hormonal consequences of hysterec- 
tomy. Typically, these consequences are mini- 
mized and described as the premature experience 
of natural menopause. In actuality, surgically 
induced menopause does not emulate natural 

menopause; it is far more abrupt and the symp- 

toms more severe. Furthermore, since we do 

not yet fully appreciate all the physiological and 

psychological ramifications, caution is all the 

more in order. Yet the performance of unneces- 

sary hysterectomies remains a disturbingly com- 

mon occurrence (Ryan, Dennerstein, & Pepper- 

ell, 1989). 

It has been our observation that most physi- 
cians are considerably more reluctant to remove 
the testicles of a man for malignant disease than 
to remove the uterus and/or ovaries of a woman 
for benign conditions, Considering that the hor- 
monal consequences of surgical menopause are 
usually more severe than natural menopause, 
even when the ovaries are not removed, surgical 
remedies should be approached more conserva- 
tively. In addition, it would be appropriate to 
provide a woman with comprehensive informa- 
tion about the post-surgical consequences. In 
California, there is a state law requiring phy- 
Sicians to provide informed consent and pre- 
sent the alternative therapies prior to this proce- 
dure. 

Richards (1974) has described a posthysterec- 
tomy syndrome that includes depressed mood, 
hot flushes, urinary problems, fatigue, head- 
ache, insomnia, and dizziness. For such symp- 
toms, estrogen and testosterone replacement of- 
fers a healthier pharmacologic alternative than 
a combination of pain pills, benzodiazepines, os 
antidepressants. With estrogen, other benefits 
(e.g., decrease in osteoporosis, in vaginal BO 
phy, in cardiac morbidity) are also realized. 
However, the true psychological benefits of &- 
trogen and testosterone replacement for wome? 
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with somatization disorder have not yet been 


determined. 

After menopause the ovary is still a func- 
tional endocrine organ, even though it supplies 
very little estrogen by direct production (Ada- 
shi, 1994). Most menopausal ovarian estrogen 
comes from aromatization of the androgen an- 
drostenedione. However, the menopausal ovary 
remains an androgen-secreting organ: It pro- 
duces about 20% of total daily androstenedione 
(compared to 50% prior to menopause) and 
40% of total daily testosterone (up from 25% 
prior to menopause), but this increased contri- 
bution is predominantly due to decreased testos- 
terone from the adrenal gland. The ovary also 
remains responsive to gonadotropin stimula- 
tion, though far less than before menopause 
(Adashi, 1994). 

While testosterone has long been considered 

a libido hormone in men and more recently in 
women, its sex-enhancing properties had not 
been convincingly identified until a series of 
impressive studies on hormone replacement 
were conducted in the 1980s by Barbara Sher- 
win, Morrie Gelfand, and their McGill Univer- 
sity colleagues in Canada (Sherwin, 1988a, 
1988b; Sherwin & Gelfand, 1985a, 1985b; Sher- 
win, Gelfand, & Brender, 1985). The initial stud- 
ies reported in 1985 were performed on surgi- 
cally menopausal women within a prospective, 
double-blind, crossover design. In all subjects, 
hysterectomy and bilateral oophorectomy had 
been performed for reasons other than malig- 
nant disease (e.g., benign uterine fibroids). The 
women had been in stable relationships for at 
least two years, had no prior history of psycho- 
logical illness requiring treatment, and were in 
good general health. 


Study 1: 
Sherwin and Gelfand (1985a) 


This seven-month study included one month 

Rabe sage preoperative baseline values and 

bye ae treatment phases separated 

aa ee vias month. Each three- 

Fah a consisted of a different treatment, 
S given by injection every 28 days: 


1. estradiol-testosterone combination — Cli- 
macteron (150 mg testosterone enanthate 
with 8.5 mg estradiol) (n = 12) 

2. estradiol-alone — Delestrogen (10 mg es- 
tradiol valerate) (n = 11) 

3. testosterone —Delatestryl (200 mg testos- 
terone enanthate) (n = 10) 

4. placebo—hysterectomy and oophorectomy- 
sesame oil injection (n = 10) 

5. hysterectomy control —intact ovaries-no 
treatment (n = 10) 


There were two control groups: Number 4 
controlled for ovary removal and hormone re- 
placement, while number 5 controlled for effects 
of surgery without treatment. 

Subjects were evaluated on two scales: the 
Daily Menopausal Rating Scale (DMRS) and 
the Menopausal Index. 

Results indicated that the control hysterec- 
tomy group with intact ovaries either showed no 
changes or improved. The testosterone-estradiol 
and testosterone-alone groups did not differ 
from the hysterectomy control in the meno- 
pausal index factors and were the same or some- 
what better on daily energy, well-being, and 
appetite scales. During the placebo month, tes- 
tosterone and testosterone-estradiol groups 
showed symptomatic worsening, while the hys- 
terectomy control remained unchanged. During 
the seven months of study, the placebo group 
deteriorated on most measures, as did the es- 
tradiol-only group (though somewhat less than 
placebo). Deterioration was worst for placebo 
and estradiol groups during the first month of 
postsurgery. Interestingly, testosterone groups 
improved despite inadequate relief from hot 
flashes. 

The authors commented that the relative lack 
of difference between estradiol replacement and 
placebo groups on the index of well-being was 
consistent with other controlled studies of hor- 
monal replacement in surgical menopause wom- 
en, suggesting a facilitative role for testosterone. 
They also stated that no adverse side effects of 
exogenous testosterone were observed or re- 


ported during the three-month treatment pe- 
riods. 
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Study 2: 
Sherwin and Gelfand (1985b) 


This study reported the psycho-emotional data 
gathered during the first study from two mood 
scales, which were self-administered four times 
during the study: the Multiple Adjective Affect 
Checklist (MAACL), measuring anxiety, de- 
pression, and hostility and the “Today Form” 
measuring current affective dimensions. 

Depression scores on the MAACL increased 
only in the placebo group, remaining unchanged 
in the hysterectomy control. Depression scores 
in the hormonal supplement groups were un- 
changed or lower than at pre-surgery baseline, 
but increased during the placebo month prior 
to crossover. The androgen-treated group had 
the lowest depression scores and the highest 
hostility scores. Hostility scores in other groups 
did not change, except for a slight rise in the 
estradiol-testosterone group during the second 
treatment stage. 

The results of this study indicated that, while 
estradiol was sufficient to prevent depression in 
subjects, the combination of testosterone and 
estradiol was more effective. Also, estradiol 
alone was not sufficient to prevent a decrease 
in energy and well-being. 


Study 3: Sherwin, Gelfand, 
and Brender (1985) 


This study reported the sexual data gathered 
during the first study* from two items on the 
daily DMRS scale: 


1. “Indicate the degree of your sexual desire 
during the past 24 hours” on a scale from 
0to7(0 = lowsexual desire;7 = high 
sexual desire). 


2. “Rate the level of arousal experienced dur- 
ing sexual activity during the past 24 
hours” on a scale from 0 to 7. 


——— 


*It should be emphasized that data from studies 1, 2, 3, and 
4 were gathered simultaneously from the same 53 women 
but reported separately in the three separate articles. 
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Additionally, each day subjects Noted the 
number of sexual thoughts or fantasies, Dumber 
of sexual encounters with partner, and number 
of times orgasm had occurred during these en. 
counters. 

The hysterectomy control, testosterone, and 
estradiol-testosterone groups showed unchanged 
or increased sexual desire, arousal, and number 
of sexual thoughts/fantasies; the estradiol] and 
placebo groups showed decreases in all the 
above. The frequency of coitus and orgasm did 
not differ among the five groups: It was reduced 
during the three months following surgery for 
all groups, but recovered during months five 
through seven. Unfortunately, the lack of mea- 
surable change in sexual activity was invalidated 
by failure to measure masturbation activity. In 
a two-year follow-up, the testosterone-treated 
groups still showed greater sexual desire and 
sexual activity than the estradiol group. 


Study 4: Sherwin (1988c) 


This study also reported data gathered from 
cognitive tests measuring short-term memory, 
long-term memory, and logical reasoning. Hor- 
mone-treated groups did not differ from the 
hysterectomy-alone control, but the placebo- 
treated group showed decrements on all tests. 
Furthermore, the cognitive performance of all 
hormone-treated groups decreased when they 
were treated with placebo during month four. 


Study 5: Sherwin (1988b) 


This study of surgically menopausal women 
(hysterectomy and oophorectomy for benign fi- 
broids) was conducted subsequent to the research 
reported in Sherwin’s 1985 articles (studies !, 2, 
3, 4) and examined mood benefits of hormonal 
treatment in well-adjusted and healthy sure 
cally menopausal women two or more yeals 
after surgery for a period of 3.8 to 4.9 yeas 
There were three groups: One was treated with 
10 mg estradiol valerate injections (Delestrogen) 
each month; another with 150 mg testosterone 
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enanthate and 8.5 mg estradiol (Climacteron) 
each month; the third was left untreated. The 
normally scheduled monthly injection for hor- 
monally-treated patients was initially withheld 
so that all women were without hormone treat- 
ment for one month. During the non-hormone 
month, baseline moods were recorded. The hor- 
mone-treated patients were given their hormone 
shot at the beginning of the next month; the 
untreated controls continued as before. During 
hormone treatment, patients were given psycho- 
logical tests on days 2, 4, 8, 15, 21, and 28, 
along with blood sampling. 

At baseline, hormone-treated patients had 
nonsignificant but slightly better mood scores 
than untreated patients, even after a month 
without hormone treatment. Estradiol patients 
had higher estradiol levels even without their 
prior month’s shot, and the testosterone-estra- 
diol group had much higher testosterone-estradiol 
levels. With reinitiation of hormonal injections, 
estradiol increased ten-fold in the estradiol group 
and four-fold in the testosterone-estradiol group. 
Hormone levels peaked within a week of injec- 
tions and thereafter declined to baseline. Corre- 
lating with the rise in hormone levels, the testos- 
terone-estradiol patients were less depressed, 
less anxious, less hostile, less tired, more clear- 
headed, more confident, and more energetic 
than untreated controls. These positive changes 
decreased toward baseline toward the end of 
the month. Similar mood improvements ap- 
peared in the estradiol group, but were approxi- 
mately half that of the testosterone-estradiol 
group. Although this study was not placebo- 
controlled, it suggested that psychological/mood 
benefits of hormone supplementation persist 
many years after surgical menopause. 


SIDE EFFECTS OF TESTOSTERONE 
TREATMENT SUPPLEMENTATION 


The toxic side effects of oral testosterone treat- 
ments usually exceed the benefits in postmen- 
Opausal women. The efficacy, safety, and 
Cost-effectiveness of monthly or bimonthly tes- 
tosterone enanthate injections is not yet fully 
appreciated, and testosterone pellet implants 


have not been approved for use in this country. 
There is currently no medical momentum in this 
direction making change unlikely in the near 
future. * The virilizing and metabolic side effects 
of testosterone continue to be of concern, even 
though these side effects have been found to 
be infrequent and minor when injection and 
implants are administered (Greenblatt, 1987; 
Sherwin, 1988b). In menopausal women, hy- 
poandrogenic states are not yet recognized as 
pathological and the concept of prophylactic 
testosterone replacement therapy is not yet wide- 
ly accepted in medicine. More studies will be 
necessary and perhaps new forms of testoster- 
one administration (i.e., brain delivery) before 
testosterone use for female menopausal sexual 
dysfunction becomes routine medical practice. 

Sherwin (1988b) found that side effects with 
monthly 150 mg testosterone enanthate or tes- 
tosterone-estradiol injection treatment for sur- 
gically menopausal women were minor. Of more 
than 1,000 women, only 15-20% experienced mild 
facial hirsutism, which was reversible. There 
were no other signs of virilization and no effect 
on lipoprotein lipids or liver function. Benign 
clitoral hypertrophy was rarely noted. Sherwin 
has correlated significant psychological and sex- 
ual benefits with testosterone supplementation 
in surgically menopausal women for up to five 
years. 

The combination of estrogen and testoster- 
one withdrawal after surgical menopause has 
considerable impact on female genitals. To some 
degree, the cutaneous health of human female 
genital structures such as the vulva is dependent 
on testosterone. Deslypere and Vermeulen (1985) 
have shown that, despite large differences else- 
where, androgen concentrations in genital tissue 
are nearly as great in women (labia majora and 
clitoris) as in men (scrotum and prostate). Skin 
thickness and collagen concentration in pubic 
structures are dependent on androgens in both 
sexes; androgen concentrations in female genital 


*Reflecting the lack of attention to this subject, an other- 
wise superb handbook on gynecological care of woman’s 
health, Gynecology: Well-Woman Care, edited and written 
by women, does not even include the word testosterone or 
androgen in the index (Lichtman & Papera, 1990). 
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tissues decrease with age much more than in men 
(Deslypere & Vermeulen, 1985). In addition, 
surgical menopause is accompanied by cutane- 
Ous blood vessel and nerve tissue atrophy (Pun- 
nonen, 1973), that are estrogen dependent. In 
the United States, the only approved testoster- 
one treatment for female genital androgen de- 
ficiency problems (lichen sclerotic vulval dys- 
trophy) is a 2% topical testosterone ointment 
(Sideri, Origoni, Spinaci, & Ferrari, 1994), 
However, various states of undiagnosed pubic 
dystrophy and atrophy may be due to androgen 
deficiency, which testosterone injections and 
implants could correct (Nishida et al., 1989). 

Testosterone rather than estrogen is needed 
for reinvigoration of normal vulvar tissue growth 
and blood flow. It may be applied as an oint- 
ment or by injections. Testosterone is Ppartic- 
ularly effective in resolving local burning sen- 
sations unrelated to infection. The relative 
contribution of estrogen and testosterone to dry 
and sparse pubic hair is unclear, but the dryness 
and vaginitis resulting from estrogen loss is 
probably harmful to hair growth and mainte- 
nance. Treatment with androgens other than 
testosterone, such as DHEAS, has not been 
evaluated. 

For many years Robert Greenblatt in the 
United States (an endocrinologist) and John 
Studd in England (a gynecologist) have been 
strong proponents of testosterone supplementa- 
tion for sexual enhancement in surgically and 
naturally menopausal women. However, their 
recommendations for testosterone use have not 
been widely accepted, probably because physi- 
cians are concerned about the potential Virilizing 
side effects and metabolic abnormalities. 

Some physicians argue that testosterone sup- 
plementation benefits are due to the fact that 
testosterone is metabolized to estrogen so that 
estrogen supplementation should be sufficient 
for whatever benefits hormone supplementation 
may provide. As previously noted, however, 
Sherwin’s extensive work has documented defi- 
nite benefits from testosterone, separate from 
and not provided by estrogen. 

In the United States, Greenblatt, Mortara, 
and Torpin (1942) and Salmon (1941) first pro- 
posed use of androgens to treat sexual disorders 


in women, regardless of hormonal Status ang 
including both pre- and Postmenopausal Wom- 
en. Implantation of testosterone Pellets (75-225 
mg) reversed libido deficiency in Several hun. 
dred women (Greenblatt, 1943), Even Women 
suffering weakness and cachexia due to terminal 
cancer experienced increases in sex drive with 
testosterone supplements (Greenblatt, Jungck, 
& Blum, 1972), 

Greenblatt contended that, although testos. 
terone increases “susceptibility to sexual excite- 
ment,” it does not affect sexual behavior itself, 
Salmon observed that testosterone injection 
could induce receptivity to mental and physical 
sexual stimulation, increase sensitivity of the 
clitoris, and facilitate more intense sexual grati- 
fication (Salmon & Geist, 1943), The researchers 
dispensed testosterone as a drug to treat sexual 
problems, without discriminating among groups 
of women. 

In one double-blind study, Greenblatt, Bar- 
field, Garner, Calk, and Harrod (1950) treated 
postmenopausal women with one of the fol- 
lowing: (1) oral formulations of 5 mg/day of 
methyltestosterone (MT); (2) 0.25 mg/day, di- 
ethylstilbestrol (DES) synthetic estrogen; (3) 
a MT-DES combination; or (4) placebo. Hot 
flashes were relieved in 97% of diethylstilbestrol 
patients, 90% of methyltestosterone-diethylstil- 
bestrol patients, 76% of methyltestosterone pa- 
tients, and 16% of placebo patients. Sex drive 
was increased in 42% of methyltestosterone pa- 
tients, 23.5% of methyltestosterone-diethylstil- 
bestrol patients, 12.3% of diethylstilbestrol pa- 
tients, and 1.8% of placebo patients. 

In another study, Greenblatt (1987) found 
decreased depression and improved sex drive in 
depressed, postmenopausal patients with low 
sexual desire when treated with 50 mg estradiol 
pellet implantation. He found even greater bene- 
fit when testosterone pellets were added. It was 
not clear from this study whether improved 
sexual desire was due directly to hormonal sup- 
plementation or indirectly due to decreased de- 
pression. p 

For over 40 years, Greenblatt has treated low 
sexual desire in menopausal and nonmeno- 
pausal women with various testosterone formu 
lations, including daily oral methyltestosteron® 
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monthly testosterone propionate injections, tes- 
tosterone pellet implantation every three months, 
and testosterone-estrogen combinations. When 
compared to these testosterone supplements, 
progesterone or placebo have shown no consis- 
tent benefits. In older women, Greenblatt notes 
that testosterone supplementation counteracts 
many of the catabolic actions of aging caused 
by glucocorticoids — the thinning skin, bruising, 
loss of muscle mass, bone loss, and impaired 
carbohydrate metabolism. Oral methyltestoster- 
one adversely affects lipoprotein metabolism, 
but testosterone by injection or cell implantation 
has no such effect (Greenblatt, 1987). Green- 
blatt has contended that most of testosterone’s 
side effects can be managed by dosage adjust- 
ment. Without further monitoring, however, 
Greenblatt’s argument for testosterone treat- 
ment of low sexual desire as part of routine 
clinical practice is difficult to evaluate. 

Currently, pellet implants are being adminis- 
tered outside the United States, especially in 
England, where John Studd has promoted their 
use. Studd et al. (1977) treated sexual dysfunc- 
tion in 76 postmenopausal women with one 
of the following: (1) pellet implants of 50 mg 
estradiol, (2) a combination implant of 100 mg 
testosterone and 50 mg estradiol, or (3) placebo. 
Only the testosterone-estradiol group showed 
improvement in sexual response and coital fre- 
quency. 

Another study by Studd’s group (Montgom- 
ery et al., 1987) of perimenopausal and post- 
menopausal women being treated for psychiat- 
tic problems (depression, anxiety, irritability) 
Teported mixed results. Testosterone-estradiol 
and estradiol implant supplements produced sig- 
nificant improvement in perimenopausal pa- 
tients, but differences in the postmenopausal 
treatments were not significant due to a high 
Placebo response rate. Testosterone-estradiol 
implant treatment showed the greatest improve- 
ment in symptoms for both perimenopausal and 
Postmenopausal patients. 

An influential study by Dow et al. (1983) 
convinced most experts that estradiol-only re- 
Placement was sufficient to resolve sexual desire 
deficits for both surgically and normally meno- 
Pausal women. However, the study was flawed 


by the lack of a placebo control, the mixture of 
natural menopausal and surgically menopausal 
women, and treatment of all patients with a 
seven-day monthly cycle of progestogen. 

Dow treated 40 postmenopausal women expe- 
riencing decreased sexual desire with either 50 mg 
estradiol pellet implants or 50 mg estradiol-100 
mg testosterone pellet implants. There was no 
significant difference between the treatment 
groups. Both treatments reduced the psycholog- 
ical and physical symptoms of menopause and 
increased sexual interest, responsiveness, and 
orgasm. Marital dissatisfaction was not im- 
proved. 

At the time, Dow was a psychologist working 
with gynecologists in Glasgow, Scotland on a 
series of hormonal replacement studies, which 
were reported in his doctoral dissertation (Dow, 
1983). His failure to find special sexual benefits 
for testosterone in women seems to have rein- 
forced similar findings by Andrew Mathews, a 
London psychologist (Mathews, 1983; Mathews 
et al., 1983), and those of a major Edinburgh 
sex researcher, John Bancroft (Bancroft et al., 
1986). This series of studies, which effectively 
discouraged the use of testosterone supplements, 
set the standard for menopausal replacement 
therapy for many years to come. 

By contrast, a later study confirmed the bene- 
fits of testosterone supplementation. Henry 
Burger, an Australian endocrinologist, showed 
that loss of sexual desire in postmenopausal 
women could be treated effectively with combi- 
nations of 40 mg estradiol and 100 mg testoster- 
one implants. Estradiol, alone, was ineffective 
(Burger et al., 1984). 

In response to Dow’s negative findings, 
Burger further investigated the sexual benefits 
of testosterone added to estradiol supplementa- 
tion (Burger et al., 1987). He treated 20 women 
(mean age = 45), who complained of severe 
loss of sexual desire despite adequate relief of 
physical symptoms by oral estrogen/progester- 
one supplementation. Nearly all (19 of 20) had 
hysterectomies and a third had oophorectomies. 
For six weeks, they were randomly assigned (a 
40 mg estradiol pellet implant or a combined 
implant of 40 mg estradiol and 50 mg testoster- 
one). The study was single-blind. At each six- 
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week evaluation, both groups were prescribed 
2.5 mg per day norethisterone progestogen for 
10 days. After six weeks, there was no change 
in the estradiol implant group. At this point 
two women in the estradiol group dropped out 
of the study and the remaining eight chose to 
switch to the combined estradiol-testosterone 
implant. Subsequently, all 18 women on com- 
bined estradiol-testosterone noted relief of sex- 
ual desire deficiency for 18 weeks, despite mean 
testosterone levels only 20% above the normal 
range upper limit. Furthermore, no significant 
changes were noted in cholesterol or triglycer- 
ides. 

Burger’s study replicated the work of Studd 
et al. (1977), who had reported that conjugated 
equine estrogen treatment improved sexual symp- 
toms in women with dyspareunia due to atrophic 
vaginitis discomfort. However, only combined 
pellet implants of 50 mg estradiol and 100 mg 
testosterone improved sexual desire in 80% of 
libido-deficient postmenopausal women with- 
out primary dyspareunia. 

Burger has shown that estradiol/testosterone 
implants do not raise cholesterol or triglycerides 
over two to three years of use and may even 
allow the beneficial decrease of LDL cholesterol 
achieved with estradiol alone. The implants are 
effective for three to six months and require 
replacement as symptoms return (Brincat et al., 
1984). For hysterectomized women, progesto- 
gen interval supplements are not needed. 

Barlow et al. (1986) randomly allocated post- 
menopausal women (mean age = 44) to either 
50 mg estradiol or 50 mg estradiol-100 mg testos- 
terone implants, re-inserted every six months 
for three years. About 80% of women in each 
group was menopausal due to hysterectomy and 
oophorectomy. Sexual symptoms were not mea- 
sured. (As a point of interest, this study was 
run by the Glasgow Menopause Clinic that had 
earlier conducted Dow’s study.) A few more 
women (12 of 48) dropped out of the estradiol- 
only group than in the estradiol-testosterone 
group (9 of 48). Vasomotor symptoms were 
reduced equally well in both groups. Estradiol 
levels accumulated in both groups from about 
400 pmol/L at six months to over 600 pmol/L 
at 36 months. Weight, blood pressure, and liver 


enzymes did not change significantly Over thre 
years in either group. Bone density diq a 
change significantly in the estradiol group and 
even rose significantly but slightly in the estra- 
diol-testosterone group (+2.5%), Testosterone 
levels did not change in the estradiol-only group 
but rose 20-70% above normal levels in the 
estradiol-testosterone group within the first few 
months after each six-month implant, returning 
to the normal range by the end of six months, 
Given the high testosterone levels maintained, 
it was surprising that no patients complained 
of excess hair growth. 


CONCLUSIONS 


The extensive research by independent investiga- 
tors Sherwin and Greenblatt has demonstrated 
sexual and psychological benefits of testoster- 
one treatment for sexual deficiencies which oc- 
cur during surgical or natural menopause. How- 
ever, the amount of testosterone administered 
always resulted in greater than normal physio- 
logical levels. Therefore, testosterone treatment, 
technically, became supplementation rather than 
replacement. 

Barbara Sherwin’s comprehensive and thor- 
ough monitoring has contributed greatly to our 
understanding of postmenopausal endocrinol- 
ogy. Her findings have verified that testosterone 
replacement maintains sexual desire and arousal 
after ovary removal in contrast to estradiol 
alone or placebo. Testosterone but not estradiol 
alone can maintain or improve well-being and 
energy. Both testosterone and estradiol can pre- 
vent depression and decline in cognitive perfor- 
mance after ovary removal. 

Although testosterone supplements have been 
shown to increase sexual desire in women with 
below normal testosterone levels, research has 
not yet determined whether there is a positive 
effect for those in the normal range. 

In the Sherwin studies, testosterone levels 
by injection reached 120-250 ng/dl (above the 
female normal range of 20-100 ng/dl). How” 
ever, Burger et al. (1987) showed resolution ‘ 
postmenopausal loss of sexual desire with : 
considerably lower dose—50 mg testosterom 
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pellet implants, which resulted in testosterone 
levels only about 20% above the normal range. 
The sexual benefits persisted for three to six 
months, even though testosterone levels fell 
back into the normal range toward the end. 
Sherwin (1988a) reviewed the rise and fall of 
testosterone and estrogen levels with injections 
and pellet implants. She noted that regular 
changes in hormone levels may be as important 
as absolute levels for normal function, particu- 
larly since sexual deficits and hot flashes may 
return even when testosterone and estradiol re- 
main at supranormal or normal levels. 
Although estradiol supplementation alone 
seems to be sufficient treatment for many post- 
menopausal sexual problems, some women get 
little or no effect without testosterone supple- 
mentation. For women who have negative sex- 
ual and psychological reactions to estrogen ther- 
apy, testosterone alone may be an appropriate 
alternative. Injection or pellet implantation de- 
livers enough testosterone so that some of it 
can be sequestered, aromatized, and released 
as estradiol, potentially preventing osteoporosis 
and some cutaneous menopausal symptoms. 
Neither testosterone pellets nor the oral form, 
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testosterone undecanoate, has been approved 
for use in the United States. 

In contrast to definite evidence of beneficial 
effects of testosterone supplements on female 
sexual drive, the contribution of endogenous 
testosterone to female sexual desire is yet to be 
specified. While testosterone does not necessar- 
ily influence the frequency of intercourse, some 
studies have indicated that it does increase mas- 
turbation. It is not clear whether testosterone 
causes increased sexual desire and activity. Con- 
versely, decreased sexual desire and activity or 
mildly depressed states may decrease testoster- 
one levels. 

In many animal studies, testosterone has been 
shown to rise in animals victorious in combat. 
In humans, it can be increased by “top of the 
hill” states of mind which include confidence, 
self-esteem, optimal coping, and well-being as 
well as positive sexual desire. As part of our 
clinical sex therapy program, we often “pre- 
scribe” David Burns’ (1980) excellent cognitive 
therapy book, Feeling Good. Ultimately, fre- 
quent and satisfying sex and an overall positive 
state of mind are mutually reinforcing and en- 
hancing. 
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OBJECTIVES 


To describe the brain-body pathways of 
testosterone production and function 

To define the influence of testosterone on 
male sexuality 


To examine the influence of testosterone 
on aggressive male behavior 

To determine suitability of testosterone re- 
placement therapy in men 


To evaluate the various methods of testos- 
terone supplementation 


Testosterone is the chief testicular steroid, 
produced predominantly from Leydig cells re- 
siding in the interstitial tissue of the testes. Ley- 
dig cells occupy about 5-12% of human testicu- 
lar volume. At maturity, human testes contain 
about 700 million Leydig cells. Within the Ley- 
dig cells, cholesterol is converted by mitochon- 
drial enzymes to pregnenolone and then to tes- 
tosterone, similar to androgen production in the 
inner regions of the adrenal gland. Testosterone 
levels in blood may not reflect Leydig cell con- 
centrations, because blood levels reflect other 
Processes such as metabolic degradation and 
excretion. 

Additional testosterone is derived as a prod- 
uct of metabolism from adrenal steroids (e.g., 
DHEAS, androstenedione). Peripheral tissue 
effects are due to metabolism of testosterone to 
dihydrotestosterone. In lower animals such as 
Tats, testosterone can be metabolized (aroma- 
pea to estrogens, producing many of its effects 

n sexual behavior. The influence of aromatiza- 
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tion on human sexual desire and behavior ap- 
pears to be relatively minor, although there is 
some research to the contrary. 

Secondary sex characteristics of the male 
(e.g., hair patterns, distribution of muscle and 
body fat) are governed by testosterone. Specific 
tissues controlled by testosterone include acces- 
sory sex organs as well as production and main- 
tenance of sperm. Testosterone is the hormone 
which differentiates males from females. It con- 
trols fetal and neonatal brain development and 
organization by appropriate coding and direc- 
tion of growth processes. It does not simply 
cause “more” masculine tissue activity; it pre- 
scribes the way in which organs and tissue will 
act and react. Much of the organizational/direc- 
tive function of testosterone is complete after 
peaks in activity during the fetal or neonatal 
period. Subsequently, its level declines for many 
years until reactivated by the onset of hypothala- 
mic/pituitary rhythmic function during pu- 
berty. During and after puberty, its chief role 
is to stimulate brain and body function and 
tissue which was organized and developed dur- 
ing the fetal/neonatal period. (Though it is as- 
sumed that the organizational functions of tes- 
tosterone are mainly confined to the fetal/ 
neonatal period, there may be additional, not- 
yet-discovered functions that occur later in life.) 
The sexual role of testosterone is primarily pre- 
paratory and directional; in other words, it in- 
fluences sex drive and promotes masculine char- 
acteristic behaviors. 

Testosterone levels are flexible: relatively 
constant basal levels will fluctuate considerably 
in response to environmental events, attrac- 
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tions, and repulsions. Testosterone levels are 
also subject to diurnal fluctuations (highest in 
the morning) and seasonal cycles (highest in the 
fall). Even basal testosterone levels fluctuate 
widely due to changes in episodic secretion over 
15-20-minute periods, caused by frequency and 
amplitude fluctuations in LHRH secretion. Con- 
sequently, for reliable testosterone level deter- 
mination, blood samples every 20 minutes over 
at least an hour should be taken. Otherwise, 
levels may represent nadirs or peaks in secretion. 

Testosterone production is modulated by lu- 
teinizing hormone (LH) within a feedback loop 
involving the gonads, the hypothalamus, and 
the pituitary. Production of testosterone in Ley- 
dig cells is regulated by pituitary luteinizing 
hormone (gonadotrophin), which is in turn reg- 
ulated by luteinizing hormone-releasing hormone 
(LHRH) or gonadotrophin-releasing hormone 
(GnRH) from the hypothalamic arcuate nu- 
cleus. The anterior pituitary secretes LH and 
FSH to maintain normal steroidal balance. In 
the testes, LH triggers production and secretion 
of testosterone and dihydrotestosterone in the 
Leydig cells, which maintain male genital and 
accessory sex organ tissues as well as male sex 
behavior. Small amounts of estradiol are also 
secreted from the testes. While the function 
of testicular estradiol is unclear, too much can 
act as a negative signal to the hypothalamic- 
pituitary feedback loop, as if it was testosterone, 
and decrease LH secretion. Increases in estradiol 
can confound the testosterone-LH feedback set 
points, just as exogenous testosterone inhibits 
normal LH activity. 

Any significant decrease in circulating testos- 
terone is communicated to the hypothalamus, 
which triggers the LHRH/LH mechanism that 
signals the gonads to produce more testosterone. 
Conversely, when testosterone levels reach an 
acceptable level, a signal is sent back to the 
hypothalamus to decrease LHRH/LH secre- 
tion. Female LHRH/LH secretion is integrated 
into a menstrual cycle with a peak at ovulation. 
Male LHRH/LH secretion seems to lack such 
cyclic organization; rather, it appears to operate 
on a continuous feedback principle, so that the 
male will “always be teady” to take advantage 
of sexual opportunity. 


The LHRH/LH mechanism can be shut down 
by administration of exogenous testoster, 
which signals a reduction in secretion, even 
though testosterone levels in the Leydig cel] are 
decreasing. Fluoxymesterone (Halotestin) and 
other synthetic androgens cause a decrease in 
LHRH pulse frequency with little change in 
amplitude. Administration of potent and long- 
lasting LHRH supplements down-regulates the 
LHRH/LH mechanisms. These manipulations 
can result in reduction of testosterone and sperm 
to castrate levels without actually blocking an- 
drogen receptors. The system essentially shuts 
itself off. 

Seminiferous tubules are maintained by an- 
drogens and FSH, which is secreted with LH 
from the anterior pituitary (pars distalis) and 
participates in stimulation of Leydig cell testos- 
terone production. FSH controls sperm produc- 
tion by stimulating Sertoli cells which store and 
maintain sperm. FSH provides a more extended 
signal than LH because it is less altered by 
hypothalamic releasing hormone fluctuations. 
A separate testicular substance called inhibin 
may regulate FSH secretion separately from 
LH, but its role has not been fully explained. 
Increased inhibin will decrease FSH. 

Prolactin is also involved in the stimulation 
of Leydig cells, which contain prolactin recep- 
tors. Testosterone levels transiently increase in 
human males injected with the dopamine antag- 
onist haloperidol, which increases prolactin. 
However, prolactin stimulation soon down- 
regulates Leydig-cell functions, and elevated 
prolactin over an extended period of time (hy- 
perprolactemia) results in lowered Leydig-cell 
testosterone production. A given amount of 
prolactin at proper times will increase testoster- 
one, but higher or lower amounts, or improper 
timing, will desensitize and down-regulate Ley- 
dig-cell production. 

Estrogen, on the other hand, can decreas¢ 
testosterone production because it operates like 
testosterone in the feedback loop to the LHRH- 
LH mechanisms. If estrogen levels rise, LHRH/ 
LH secretion decreases so that less testosteron® 
is produced in the Leydig cells. Essentially, & 
trogen substitutes for testosterone. Howeve™ 
instead of the robust LH pulsatile spikes gener 
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ated by testosterone, there are smaller and 
smoother pulses characteristic of female LH 
secretion. There are estrogen receptors in Leydig 
cells and estrogen may be produced in the inter- 
stitial tissue. Thus, testosterone and gonadal 
activity can be undermined by interference of 
competing steroids as well as by disregulation 
of testosterone loop function caused by exces- 
sive or insufficient levels of normal chemicals 
within the loop. 

As testosterone levels decline, or when levels 
are chronically low, there is no compensatory 
rise in LHRH-LH secretion signaling the gonads 
to produce more testosterone. Failure of chronic 
supplemental LHRH administration to raise tes- 
tosterone is due to the fact that LHRH requires 
an optimum rhythm of pulsatile secretion in 
order to stimulate the gonads. Too much or 
too little, or inappropriately timed secretion, 
eliminates LHRH effects. Hypogonadotrophic 
hypogonadism is the result. 

When LHRH is secreted continuously, a pro- 
gressive desensitization of pituitary reactivity 
occurs. In fact, when highly potent synthetic 
LHRH superagonists with continuous extended 
action are ingested, testosterone declines toward 
castrate levels. Consequently, synthetic LHRH 
analogues can be used to achieve a reversible 
“chemical castration” to treat prostate cancer. 
However, there is evidence that such extended 
treatment for prostate cancer in elderly men 
may irreversibly decrease testicular Leydig cell 
response (Decensi et al., 1989). 

Synthetic LHRH agonists have been tested 
clinically as male contraceptives due to their 
power to shut down the production of sperm 
(Doelle et al., 1983). However, when the body’s 
testosterone production drops to low levels, sex 
drive is frequently lost along with sperm produc- 
tion. Pharmacological investigations suggest 
that the primary effect of lowered testosterone 
is to reduce sex drive rather than sexual potency 
(Creed, 1989; Johnson & Jarow, 1992). Investi- 
gators are currently attempting to supplement 
synthetic LHRH agonist contraceptive treat- 
ment with enough testosterone to preserve libido 
without stimulating sperm production. 

Unfortunately, blocking natural LHRH se- 
cretion with exogenous synthetic LHRH can 


have adverse sexual effects not involving testos- 
terone. In Chapter 29, we will describe the posi- 
tive sexual effects shown by LHRH itself. When 
sexual activity is anticipated, natural LHRH 
secretion is increased to facilitate sexual ap- 
proach. Disrupting natural LHRH secretion 
with synthetic analogues could interfere with 
spontaneous sexual anticipatory behavior. 

The periodicity of human LHRH secretion 
is approximately 90 minutes. If this frequency 
is changed, or if there is too little or too much 
LHRH available for optimum pulsatile fre- 
quency and amplitude, Leydig-cell testosterone 
production decreases, causing, in turn, a de- 
crease of sperm production. For LHRH replace- 
ment therapy, special pumps that reproduce the 
90-minute periodic rhythm of natural LHRH 
secretion must be worn. 


ANDROGENS IN AGING MEN 


Although testosterone levels for subgroups of 
healthy men over age 60 have been shown to 
remain stable, typically both total testosterone 
and free testosterone levels decline in men over 
this age (Kaiser & Morley, 1994; Vermeulen, 
1991, 1994). One recent longitudinal study ofa 
large community population of men aged 40 to 
80 reported a decrease of total serum testoster- 
one by 0.4% per year and a decrease of free 
serum testosterone at 1.2% per year (Gray, Feld- 
man, McKinlay, & Longcope, 1991). The de- 
creases were steeper over age 60 than under age 
60. Testosterone decreases in older men can be 
attributed to a decrease in gonadal production 
from Leydig cells, a decrease in adrenal produc- 
tion, and apparent dysregulation of hypothala- 
mic-pituitary gonadotropin secretion (GnRH) 
(Kaiser & Morley, 1994; Vermeulen, 1994). 
Decreased gonadal production may be due 
to a decreased number of Leydig cells, impaired 
testicular blood circulation, impaired steroid 
biosynthesis, and decreased response to human 
chorionic gonadotropin (GnRH) stimulation 
(Vermeulen, 1994). Insufficient GnRH secretion 
in response to lowered gonadal testosterone pro- 
duction is unexplained, but has been partly at- 
tributed to impaired timing of pulsatile gonado- 
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tropin release or decreased pulsatile amplitude; 
a decrease in the cellular mass of the hypothala- 
mic GnRH pulse generator; inhibition by gluco- 
corticoids in response to normal stress and slow, 
degenerative disease; diminished pituitary lu- 
teinizing hormone (LH) response to GnRH; and 
increased prolactin (Kaiser & Morley, 1994; Ver- 
meulen, 1994). 

An increase in estrogen levels in men during 
aging may decrease the amplitude of LH pulses 
from the pituitary or cause increased sex hor- 
mone-binding globulin (SHBG), which binds 
overall testosterone and disproportionally de- 
creases free testosterone (Vermeulen, 1994). Note 
that estrogen acts chiefly at the pituitary level 
on LH pulse amplitude, while testosterone acts 
chiefly at the hypothalamic level on pulse fre- 
quency of GnRH (Vermeulen, 1994). Vermeulen 
(1991) reviews past studies on testosterone levels 
in male aging, noting varied conclusions; but 
the present consensus is that testosterone does 
decline at least past age 60, though individual 
variations are great. 

The evidence for a male “climacteric” due to 
decreased testosterone between ages 40 to 55 
(Solstad & Garde, 1992) is still questionable and 
certainly insufficient for instigation of wide- 
spread testosterone supplementation for treat- 
ment of symptoms such as neurasthenia, lack 
of energy, decreased muscle and bone mass, 
decreased libido, and weakened erection (Ver- 
meulen, 1994, concisely describes these symp- 
toms often attributed to supposed androgen de- 
ficiency). The negative side effects on health of 
such testosterone supplementation, including 
a decrease in good HDL cholesterol, prostate 
growth, and insulin resistance, could be tragic. 

The best study of changes in various steroids 
and steroid metabolites was reported by Be- 
langer et al. (1994), who measured a cross- 
section of 2,423 healthy men aged 40 to 80. The 
decline in DHEA/DHEAS was continuous and 
steep, but there was no decline in progesterone 
or estradiol and even a slight, significant in- 
crease in cortisol (see Chapter 9 for a discussion 
of the possible negative effects of such changes). 
Decreases in levels of androstenedione and tes- 
tosterone were about half those of DHEA/ 
DHEAS and appeared to be significant only 
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after age 60. Quite remarkably, dihydrotestos. 
terone (DHT) remained unaltered or even in- 
creased after age 60, despite lowered levels of 
total testosterone, suggesting that 5-alpha-re- 
ductase enzyme activity, which metabolizes tes- 
tosterone to peripheral DHT, may increase pro- 
gressively with aging. If such an increase jn 
reductase exists, it would account for prostatic 
growth with aging, particularly over age 60. It 
would also justify more widespread prophylac- 
tic use of 5-alpha-reductase inhibitors (finaster- 
ide — Proscar —is currently available) to prevent 
such an imbalance in the androgen system, 
which could foster prostatic hypertrophy and 
other, as yet undiscovered, pathologies resulting 
from an increase in DHT compared to the levels 
of other androgens. 


TESTOSTERONE AND AGGRESSION 


Testosterone is a prototypical sex hormone, the 
“fuel” of libido. As noted, during fetal and 
neonatal development, testosterone secretion 
differentiates the organism away from the fe- 
male prototype, thus separating the sexes. Tes- 
tosterone’s action is best understood from the 
perspective of its active role in creating and 
maintaining this separation. Basically, sex hor- 
mones are divided into male sex hormones (an- 
drogens) and female sex hormones (estrogens). 
Progesterone is a reproductive hormone that 
appears to be symbiotic with estrogens but an- 
tagonistic to androgens. Perhaps 21st-century 
physiology will establish categories beyond the 
gross dichotomization of male/female. In hu- 
mans, this dichotomy creates and maintains 
life. Testosterone and its derivatives maintain 
and express this dichotomy, in contrast to other 
hormones that usually transcend this dichot- 
omy.* ’ 

This differentiating aspect of testosterone } 
absolutely crucial to understanding its sexual 


*Elsewhere we have proposed oxytocin as a peptide hor 


mone/neurotransmitter that mediates sexual behavior for 
both males and females —even to the point of transcending 
the testosterone-estrogen/male-female polarity. Other P le 
tides and transmitters appear to align themselves at elt 
the active/testosterone pole or the passive/estrogen pole: 
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properties. While female sex requires accommo- 
dation for fertilization and mothering to occur, 
male sex requires active aggression, which is 
inextricably tied to sexuality. Aggressive behav- 
ior is inherently social. An animal biting off its 
own foot is not be considered aggressive or 
dominating. In fact, self-directed aggression is 
correlated with a decrease in testosterone; in- 
creased testosterone precipitates aggression to- 
ward others. To be aggressive, the animal must 
act outside of itself to mark his separateness as 
a male. Indeed, when a male is blocked from 
autonomous social expression due to defeat in 
fighting other males, his testosterone levels 
drop. At that point, he may turn upon himself, 
often in a pathological manner. 

High levels of testosterone are established 
and maintained by winning and dominance 
(Kemper, 1990). Indeed, testosterone levels can 
serve as a barometer of winning, success, as- 
sertion, and dominance (McCaul, Gladue, & 
Joppa, 1992). Albert, Dyson, Walsh, and Wong 
(1988) have proposed three types of aggression: 
defensive aggression (response to attack or prov- 
ocation), predatory aggression (directed toward 
obtaining food), testosterone-dependent aggres- 
sion (most evident in attacks on unfamiliar or 
subordinate males and in sexual mating). Com- 
petitive situations typically generate testoster- 
one-dependent aggression. Many other studies 
have reported that testosterone levels increase 
in winners and decrease in losers. 

Mazur and Lamb (1988) found increased tes- 
tosterone in young adult men who won tennis 
matches and decreased testosterone in those who 
lost. They also found that lack of a clear-cut 
victory or that winning by chance (as ina lottery) 
resulted in no change in testosterone. Kreuz, 
Rose, and Jennings (1972) found that testoster- 
one levels declined during the difficult and op- 
Pressive early stages of military officer candi- 
date training, but increased with graduation. 
Along similar lines, successful execution of 
Parachute jumps by military trainees caused in- 
Creased testosterone (Ellertsen, Johnsen, & Ur- 
Sin, 1978), but initial frightening and awkward 
Jumps caused decreased testosterone (Davidson, 
Stefanick, Sachs, & Smith, 1978). 

In male monkey groups, males who become 
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dominant show elevated testosterone, while 
those who are attacked into submission show 
lowered testosterone (Mendoza, Lowe, David- 
son, & Levine, 1979; Rose, Bernstein, & Gor- 
don, 1975). However, once dominance, status, 
and rank become stable, differences in testoster- 
one decrease (Mendoza, 1984). Infusions of tes- 
tosterone—or even castration—may not cause 
any immediate change in this stable hierarchy. 
Apparently, testosterone differences only ap- 
pear when competition or challenges are actually 
occurring. 

Since a male animal’s testosterone level may 
increase the attractiveness of his odor cues to 
females (Ferkin, Sorokin, Renfroe, & Johnston, 
1994), there may be a sexual advantage to main- 
taining high testosterone levels through compet- 
itive or aggressive encounters (as long as the 
male wins). Castration decreases or eliminates 
the attractiveness of a male animal’s odor to 
females; testosterone replacement restores the 
attractiveness to females (Ferkin et al., 1994) 
Ferkin castrated male meadow voles (small ro- 
dents) used as odor “donors” and implanted 
capsules in them containing four different levels 
of replacement testosterone. Testosterone re- 
placement increased the attractiveness of male 
odors to female voles in a dose-dependent man- 
ner. However, male-female dominance hierar- 
chies are not the same in humans as in animals 
and male odor cues indicating aggressive com- 
petitiveness may be repulsive to many women. 

The interconnection between aggression and 
sexual behavior is more obvious in lower ani- 
mals than in humans. For instance, a male stick- 
leback’s sexual behavior is preceded by aggres- 
sive encounters. First, the male establishes a 
territory in which he is dominant.* When other 
animals enter the male’s territory, the male 
chases them away. If the intruder does not re- 
treat, the male launches an aggressive attack. 
A male intruder resists the attack either by re- 
treating or fighting back (fight or flight). How- 


*Territory implies an awareness of space and boundaries 
The establishment, protection, and defense of boundaries re 
characteristic of the male’s tendency to distinguish himself 


as separate by excluding other animals, except those that do 
not threaten autonomy (i.e., females). 
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ever, a female intruder typically remains pas- 
sive. This passivity under attack signals the male 
that the intruder is female and triggers a switch 
into sexual behavior. 

Tentative circling allows better evaluation of 
the female intruder. If cues are appropriate, 
there is progression to a sequence of more direct 
sexual actions until copulation and ejaculation 
occur. Stickleback mating involves this comple- 
mentary action and reaction, activity versus pas- 
sive receptivity in dynamic interaction. 

Burris, Gracely, Carter, Sherins, and David- 

son (1991) have shown that testosterone in hu- 
man males may reduce the sense of touch as 
measured by reduced tactile sensitivity in re- 
sponse to mild vibration applied to either the 
finger or the penis. The authors note that prior 
research has shown that the finger is generally 
more sensitive than the penis to vibrotactile 
stimuli. Untreated hypogonadal males showed 
greater sensitivity at both the finger and penis 
sites than men with normal testosterone levels. 
Subsequent chronic treatment over 12 months 
of five out of six of these hypogonadal men 
with replacement testosterone enanthate pro- 
gressively decreased perceived intensity of vibra- 
tory touch stimuli applied to the penis but not 
to the finger (counter to the authors’ initial 
expectations). Apparently, the touch differen- 
tial is greatest for men deprived of testosterone 
for several years or more (untreated hypo- 
gonadal men). Steiness (1957) has shown that 
women are slightly more sensitive to vibratory 
touch stimuli than men. (It should be noted that 
while increased touch sensitivity would encour- 
age and enhance cuddling, at the same time it 
would be detrimental to aggressive defense and 
fighting behavior.) Given this sensitivity differ- 
ential, women who are given supplemental tes- 
tosterone for decreased libido should be moni- 
tored for any decrease in touch sensitivity that 
negatively affects sexual responsiveness and tac- 
tile pleasure. 


TESTOSTERONE REPLACEMENT 
THERAPY (TRT) IN MEN 


Testosterone was first recognized as a sex hor- 
mone at the turn of the century (Bayliss & Star- 


ling, 1904), but strictly controlled experimenta| 
studies of testosterone supplementation date 
back little more than a decade. Prior to 1979, 
a multitude of studies reported correlations of 
thought and behavior patterns with testosterone 
levels. Later work found that increasing testos- 
terone in men with normal values but without 
exceeding normal levels (300-1,200 ng/dl) did 
not significantly alter sexual behavior (Davidson 
& Rosen, 1992), One interpretation of this find- 
ing that, if a man has normal levels of testoster- 
one, increasing those levels does not enhance 
sex. By contrast, if there is a testosterone defi- 
ciency, replacement to achieve normal levels can 
make a dramatic difference. Another interpreta- 
tion of these data derives from the fact that 
testosterone exists in two forms—free and 
bound—with the free form functioning as the 
active molecule. No matter how much total tes- 
tosterone is increased, if the increase occurs 
in the bound fraction, enhancement of sexual 
function is unlikely. Nevertheless, there are no 
studies showing that raising free testosterone 
within the normal range has any more impact 
than testosterone supplementation. Also, exoge- 
nous testosterone administration may lack im- 
pact on sexual function because it is not adminis- 
tered in a proper pulsatile fashion to be coded 
effectively into body chemistry. Rather, it may 
simply form a residual inactive pool. 

The use of simplistic measurements to evalu- 
ate functional potency has been ubiquitous in 
the study of male sexual behavior (i.e., more 
testosterone, more sexual function; less testos- 
terone, less sexual function), but it is inadequate 
for evaluating the complexities involved. Be- 
yond the evident finding that supplemental tes- 
tosterone can reverse the loss of sexuality due 
to subnormal levels, little has been learned about 
the relationship of testosterone to male sexual 
behavior, except that even substantial variations 
in normal testosterone levels seem to have sur- 
prisingly little effect on sexual thought and be- 
havior. 

Studies of healthy normal men, in which en- 
dogenous testosterone was experimentally sup- 
pressed and testosterone levels were manipu- 
lated with exogenous testosterone treatment, 
have shown that normal sex drive, function, and 
activity is maintained equally in men returned to 
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low borderline testosterone levels (e.g., above 
250 ng/dl) or to much higher testosterone levels 
(e.g., above 750 ng/dl) (Bagatell, Heiman, Ri- 
vier, & Bremmer, 1994; Buena et al., 1993). 
Similarly, treatment of 13 impotent men who 
had low borderline testosterone levels with bi- 
weekly 200 mg injections of testosterone enan- 
thate (an appropriate, conventional replacement 
dose) produced improvement in only one of the 
men (and only on a sexual questionnaire, not 
on RigiScan nocturnal tumescence monitoring) 
(Gilbert, Graham, & Regan, 1992). Carani et 
al. (1990) have shown that oral testosterone 
undecanoate (TU) treatment of 14impotent men 
with borderline low testosterone levels improved 
sexual function in men with subnormal low free 
testosterone levels, but not in men with normal 
free testosterone levels (oral TU treatment in- 
creased both total and free testosterone, and the 
increase in free testosterone was much greater in 
the group with initial subnormal free testos- 
terone). 

Sexual desire and initiative are deficient or 
insufficient in men who have subnormal testos- 
terone levels. Sexual function is enhanced when 
testosterone supplements are given to men (usu- 
ally by injection) with abnormally low testoster- 
one (below 300 ng/dl) (O’Carroll, Shapiro, & 
Bancroft, 1985). Although the capacity for erec- 
tion is not dependent on testosterone (erection 
is a mechanical hydraulic vasodilation response 
mediated chiefly by adrenergic neurotransmit- 
ters as well as acetylcholine and various pep- 
tides), low sex drive can cause avoidance of 
opportunities to become erect. 

Due to the evidence that erectile function can 
be retained in castrates, Kinsey discounted the 
importance of testosterone in sexual function 
(Kinsey, Pomeroy, Martin, & Gebhard, 1953), 
claiming that castration has “little or no effect 
on the sexual responsiveness of half or more of 
the males.” However, careful observation over 
many years has revealed that most castrated 
men show a clear decline in sexual desire and 
Tesponse. Kinsey’s denial of the impact of castra- 
tion on sexual function is a reflection of the 
general failure to recognize as sexual dysfunc- 
tion anything but the complete loss of erection 
and ejaculation. 

Proof of the essential role of testosterone in 


121 


male sexuality has accrued over the last 15 years. 
The dose-response relationship between testos- 
terone and sexual function has been studied 
either directly with exogenous testosterone ad- 
ministration or indirectly by correlating endoge- 
nous levels of testosterone with behavior or 
thoughts. For example, treatment of young men 
(at least 15 years old) with hypogonadotropic 
hypogonadism (low testosterone due to insuffi- 
cient hypothalamic-pituitary gonadotropin se- 
cretion) with either six months of testosterone 
enanthate or six months of human menopausal 
gonadotropin (hMG-Pergonal equivalent to 715 
IU of LH and 75 IU or FSH) produced equiva- 
lent increases in self-reported frequency of ejac- 
ulation, ratings of libido, and nocturnal penile 
tumescence (NPT) event duration (Clopper, 
Voorhess, MacGillivray, Lee, & Mills, 1993). 
Burris, Banks, Carter, Davidson, and Sherins 
(1992) treated six profoundly hypogonadal men 
aged 25 to 40 on an inpatient basis with either 
biweekly 200 mg testosterone enanthate (n = 
3) or human gonadotropins (Pergonal or Preg- 
nyl) (n = 3). Significant increase in NPT to 
normal levels required between six and 12 
months of treatment, even though serum testos- 
terone levels rose to an asymptote even higher 
than shown by normal men within the first three 
months. 

Prior to initiation of hormone replacement 
in the Clopper et al. 1993 study, the hypogo- 
nadal men showed elevated ratings of depres- 
sion, anger, fatigue, and confusion, all of which 
decreased during treatment. However, the treat- 
ed hypogonadal men continued to show higher 
depression scores at the end of 12 months com- 
pared to normal controls. Both serum total and 
salivary testosterone (salivary assumed repre- 
sentative of free testosterone levels) have been 
found to be lower in severely depressed men 
compared to controls (Davies et al., 1992). Simi- 
larly, Levitt and Joffe (1988) found 20% lower 
free testosterone in 12 depressed men. Driscoll 
and Thompson (1993) point out that the decline 
in testosterone with aging may be exaggerated 
in depressed men. 

Steiger, Von Bardeleben, Wiedemann, and 
Holsboer (1991) measured nocturnal secretion 
of cortisol and testosterone in 12 depressed male 

patients during the initial stage of severe depres- 
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sion prior to drug treatment and after recovery 
and the end of drug treatment. Testosterone 
was depressed to the low end of the normal 
range (400 ng/dl, with 300 ng/dl considered the 
threshold normal level) and cortisol was elevated. 
During recovery, testosterone increased and corti- 
sol decreased, despite no change in sleep pat- 
terns. Sexual response was not measured, but 
the authors wonder whether a decrease, even 
within the normal range, in depressed men 
would account specifically for lowered libido 
and inhibited or absent sexual response. 
Testosterone replacement therapy studies 
conducted by Julian Davidson in the United 
States and John Bancroft in Scotland have dem- 
onstrated that hypogonadal men often achieve 
normal erections in response to erotic films and 
to their partners’ sexual advances, despite a lack 
of nocturnal and spontaneous daytime erec- 
tions. Davidson, Camargo, and Smith (1979) 
published the first double-blind controlled trial 
of testosterone replacement therapy. Compre- 
hensive evaluation of six hypogonadal men in- 
cluded detailed daily logs of all forms of sexual 
activity as well as spontaneous sexual events. 
Clear and precipitous increases in sexual func- 
tion occurred in five of the six men within a 
few weeks of receiving a single injection of 
testosterone (as measured by erections, coitus, 
and nocturnal erections). While 400 mg of tes- 
tosterone enanthate consistently resulted in in- 
creased erection, 100 mg often showed no effect. 
The current recommended dose of testosterone 
enanthate is 200-300 mg every three weeks. 
Clear sexual improvement after an injection 
usually requires more than a week to manifest. 
Men who experience immediate benefit are 
thought to be experiencing a placebo effect. 
Subsequent controlled testosterone replace- 
ment therapy studies in hypogonadal men con- 
firmed that testosterone restored or facilitated 
sexual activity, including erection, orgasm, ejac- 
ulation, and nocturnal erections (Salmimies, 
Kockott, Pirke, Vogt, & Schill, 1982; Skakke- 
baek, Bancroft, Davidson, & Warren, 1981). 
Patient self-assessments during testosterone re- 
placement therapy showed improved sexual 
desire and interest and an increase in sexual 
thoughts and fantasies. A general improvement 


in mood typically accompanied the in 
sexual desire. 

Testosterone replacement for hypogonadal 
men does not invariably reverse impotence, ge. 
graves, Schoenberg, and Ivanoff (1983) found 
that nine of 52 (15%) patients with complaints 
of erectile impotence had abnormally low testos- 
terone (defined as below the rather high normal 
minimum of 376 ng/dl used at their clinic), 
Five of the men chose to receive testosterone 
replacement therapy treatment (200 mg depo- 
testosterone every two weeks). However, none 
recovered erectile function, despite a return to 
normal or high testosterone levels. 

Bancroft and Wu (1983) found that the erec- 
tion response to pornographic films did not 
differ among eight hypogonadal men and eight 
normal controls. Apparently, the pornographic 
films supplied sufficient sexual stimulation to 
the hypogonadal men. Furthermore, testoster- 
one replacement therapy in hypogonadal men 
did not increase erections in response to porno- 
graphic films. In contrast, fantasy-induced erec- 
tions were smaller and slower to develop in 
hypogonadal men and improved with testoster- 
one replacement therapy. 

Kwan, Greenleaf, Mann, Crapo, and David- 
son (1983) found normal erectile responses to 
erotic films and fantasy in six hypogonadal men. 
While nocturnal erections and spontaneous day- 
time erections increased with testosterone re- 
placement therapy (200 or 400 mg testosterone 
enanthate), no change occurred in erectile re- 
sponses to film or fantasy. However, increases 
in sexual feelings and sexual acts were reported 
by three of the men. 

A man sitting in a laboratory strapped, wired, 
and monitored is unlikely to show increments 
in testosterone in the rather passive experience 
of voyeuristic masturbation. The reliance of 
academic sex research on such nonsocial and 
psychologically inappropriate contexts for sex 
ual measurements is good reason to wonder 
whether their conclusions apply to sex with @ 
partner. Unfortunately, this limitation is oft 
overlooked by the researchers themselves, Wh° 
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teraction does not increase testosterone levels 
(Fox, Ismail, Love, Kirkham, & Loraine, 1972; 
Keverne, 1979), while intercourse with a partner 
usually does. 

The consideration of the couple as the sexual 
subject preserved some of the basic dynamics 
of sex in Masters and Johnson’s studies. Testos- 
terone dynamics are best observed within the 
context of interpersonal attraction and contest 
of wills. 

The essential cause of decreased sexual re- 
sponse and activity in hypogonadal men seems 
to be due primarily to a lack of desire (libido) 
and sensory excitement than to a lack of ca- 
pacity: 


Anecdotally, untreated hypogonadal men com- 
plain of erectile problems though the effects of 
the powerful stimulus of erotic films shows that 
the erection mechanism is intact. They can have 
erections to satisfy their partners, but it may be 
little more than a chore; the decreased libido ap- 
parently leads to a secondary decrease in erectile 
performance during sexual situations, due proba- 
bly to lack of interest or pleasure. (Davidson, 
1986a) 


Eyal, Ish-Shalom, Hoch, and Hochberg (1988) 
studied a group of hypogonadotrophic hypogo- 
nadal men treated with testosterone replacement 
therapy for two to eight years. Hormonal and 
sexual measurements were taken at two-week 
intervals following testosterone injections. Tes- 
tosterone levels were highest at week 2, then 
declined from week 4 to 8. Erection strength 
peaked at week 4 and declined thereafter. Sexual 
desire remained heightened through week 6. Re- 
gardless of these changes, sexual relations re- 
mained infrequent throughout the study. Thus, 
despite obvious benefits from testosterone re- 
placement in many hypogonadal men, improve- 
ment in sexual function frequently does not 
Occur, suggesting a need for further examination 
of other factors. The lack of sexual desire and 
response may be caused by insufficient activity 
of other neurotransmitters and peptides, which 
are more difficult to measure than testosterone. 
bees reas ee replacement 
eR need for concurrent sex ther- 

py. In fact, the sexual problem in a hypotestos- 
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terone man is a combination of lack of desire 
and inadequate stimulation, then sex therapy 
even without testosterone replacement can re- 
store sexual activity through cognitive and be- 
havioral means. However, full sexual response 
and enjoyment would be achieved only when the 
testosterone deficit was corrected. Conversely, a 
man with little to stimulate him sexually may 
notice no more than a return of nocturnal erec- 
tions during testosterone replacement therapy. 
Sexual sensitivity and response capacity may be 
improved with no overt manifestations, due to 
a simple lack of sexual stimulation. 

Testosterone supplements can also be used 
to enhance bromocriptine effects for more effec- 
tive treatment of impotence due to hyperprolac- 
tinemia. Testosterone potentiates dopamine sex- 
ual effects (Dallo, Lekka, & Knoll, 1986) and 
inhibits prolactin release (Sinha, Gilligan, & 
Barkley, 1984). It also has a synergistic effect 
with dopamine in brain sex centers such as the 
medial preoptic nucleus. 


TESTOSTERONE SUPPLEMENTS 


Testosterone supplements are usually in the 
form of long-acting testosterone esters (enan- 
thate, cypionate), which allow gradual release 
and are slowly metabolized by the liver. Oral 
forms of testosterone include mesterolone (Pro- 
viron), fluoxymesterone (Halotestin), and meth- 
yltestosterone (Virilon, Testred) and testoster- 
one undecanoate. 


Methyltestosterone, 
Fluoxymesterone 


Methyltestosterone can have all the problematic 
side effects of testosterone, including liver dam- 
age, increased cholesterol, weight gain, gyneco- 
mastia (due to metabolism to estrogens), edema. 

acne, and prostate hypertrophy. Doses of 10-50 
mg/day are used for treatment of testosterone 
deficiency. Fluoxymesterone has similar side ef- 
fects and is given in doses of 5-20 mg/day. 
Due to their hepatoxic and other dangerous side 
effects, oral methyltestosterone and fluoxymest- 
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erone are not recommended for long-term tes- 
tosterone replacement therapy in men (Niesch- 
lag & Freischem, 1982). However, both drugs 
are available in the United States for this use; 
whereas testosterone undecanoate and mestero- 
lone, which are not toxic to the liver, have not 
been approved for use in this country. 

Though treatment of hypogonadal men with 
oral methyltestosterone is considered ineffective 
and dangerous in the United States (NIH Con- 
sensus Conference on Impotence, 1993), many 
generic preparations of oral methyltestosterone 
are commercially available and no doubt used 
by many men for testosterone replacement or 
supplementation. Morales, Johnston, Heaton, 
and Clark (1994) treated 22 hypogonadal impo- 
tent men for 30 days with one of two commercial 
preparations of oral testosterone. Supraphysio- 
logical levels of total testosterone were shown 
for all patients, but there was a significant de- 
crease in free testosterone with the majority of 
men showing decreases. Only two of the 22 men 
reported complete recovery of sexual function, 
and visual analogue scales showed no significant 
changes in energy, mood, or well-being. Morales 
et al. (1994) note that oral androgens account 
for 75% of the legal androgen market in North 
America. 


Testosterone Undecanoate 


The chief oral form of testosterone for men is 
testosterone undecanoate, which is a fatty acid 
ester absorbed from the intestines into lymphatic 
system lacteals, bypassing the liver (Nieschlag & 
Freischem, 1982). Marketed in Europe by Orga- 
non as Restandol, Andriol, and under various 
other names, testosterone undecanoate is avail- 
able to U.S. physicians who request it for use 
with patients who specifically need an oral form 
of treatment. Because gastrointestinal absorp- 
tion is unpredictable, doses can be difficult to 
control. Injectable testosterone is usually pre- 
ferred for its potency and avoidance of liver 
metabolism. Also, testosterone injections are 
far less expensive. However, a valuable role for 
oral testosterone remains; for example, men 
with a borderline testosterone deficiency may 


refuse replacement therapy due to the incon 
nience and discomfort of injections, ‘4 

Many of the early placebo-controlleq studie 
of testosterone replacement therapy were Pie 
with testosterone undecanoate. Benkert, hie 
Adam, and Leitz (1979) treated 13 men who had 
inadequate erections but normal testosterone 
levels with 120 mg/day testosterone undecg. 
noate for eight weeks compared to 16 given 
placebo. Five testosterone undecanoate patients 
(38%) reported improvement, but eight placebo 
patients (50%) also reported improvement, 
With such high placebo response rates, the pos. 
sibility of finding significant differences is low, 
(Studies of men with low sexual desire and hy- 
pogonadism show far lower placebo Tesponse 
rates.) 

Skakkebaek et al. (1981) reported an unusu- 
ally comprehensive study of using testosterone 
undecanoate (160 mg/day) for two months ver- 
sus placebo. Plasma testosterone increases with 
testosterone undecanoate were sometimes rather 
small, not reaching normal levels in many pa- 
tients. Nonetheless, there were significant im- 
provements on all measures of sexual interest 
and behavior. Sexual desire increased during the 
first week (surprisingly early) and ejaculations 
became more frequent by the second week. Gen- 
eral increases in well-being also occurred during 
testosterone undecanoate treatment, including 
decreased tension, hostility, and fatigue. After 
testosterone withdrawal, sexual desire decreased 
followed by subsequent ejaculation failures. 
These results indicated that assessing the effi- 
cacy of testosterone replacement therapy by 
measuring serum levels of total testosterone 
achieved is not adequate. (Perhaps isolating free 
testosterone would have provided meaningful 
results.) 

Increases in sexual thoughts and arousal have 
been reported to occur dose-dependently with 
testosterone undecanoate (40-160 mg) in hypo 
gonadal men (O’Carroll et al., 1985). Luisi an 
Franchi (1980) found significant increases pai 
pared to placebo in desire, erections, and pone! 
lations during treatment of 12 primary ee 
gonadal men with four weeks of 120 ms/"" 
testosterone undecanoate. Daily doses © 60-8 
160 mg/day testosterone undecanoate ( 
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mg taken twice a day) proved effective treat- 
ment. 

Cantrill, Dewis, Large, Newman, and Ander- 
son (1984) have shown that a dose of 160 mg/ 
day of testosterone undecanoate produces the 
equivalent of 100 mg of testosterone which has 
to be metabolized by the liver (the normal pro- 
duction rate of endogenous testosterone is 7 
mg/day). As noted, gastric absorption of testos- 
terone undecanoate from the stomach is quite 
variable and may differ from patient to patient. 
Average levels of testosterone produced by 160 
mg/day testosterone undecanoate were less than 
half that produced by 250 mg testosterone injec- 
tions every three weeks. A particular concern is 
that abnormally high levels of dihydrotestoser- 
one (peripheral sex organ effects) and DHT to 
T ratios may occur in some testosterone undec- 
anoate-treated patients, suggesting a possibility 
that prostate growth may be encouraged (Can- 
trill et al., 1984). 


Mesterolone 


The special properties of oral mesterolone (Pro- 
viron) are that it is not metabolized to estrogens 
(aromatized), does not suppress gonadotropin 
secretion (LHRH-LH, FSH), and causes mini- 
mal liver toxicity (Barwin, 1982). Since mester- 
lone does not suppress gonadotropin secretion, 
its spermatogenic effect is more reliable than 
other androgen supplements (Barwin, 1982); in- 
deed, it is used for the treatment of insufficient 
spermatogenesis. However, a recent placebo- 
controlled study showed that 150 mg/day mes- 
terolone over a full year did not increase preg- 
nancies produced by infertile men, despite a 
significant increase in the motility and propor- 
tion of normal spermatozoa (Gerris, Peeters, 
Comhaire, Schoonjanes, & Hellemans, 1991). 
The androgenic potency of mesterolone is 
less than other testosterone supplements, but it 
Is free of many androgenic side effects. Since it 
1s Not aromatized to estrogens, it does not cause 
Synecomastia or other potential estrogenic ef- 
fects, including tumor/cancer promotion. 
: Mesterolone has been shown by Vogel, Klai- 
er, and Broverman (1985) to function as an 
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antidepressant in men, with far fewer side ef- 
fects than amitriptyline. However, the antide- 
pressant effect shown in this study was rather 
small and very high doses (150-550 mg/day) 
were required. (As a testosterone supplement, 
mesterolone is often used in doses ranging from 
50 to 150 mg.) Since testosterone acts as a 
MAO-A inhibitor, similar to estrogen, it should 
have some antidepressant effects (however, its 
MAO- inhibiting effect is quite weak compared 
to MAO-inhibitor antidepressants). It also func- 
tions symbiotically with activating neurotrans- 
mitters and peptides such as dopamine and vaso- 
pressin. In a placebo-controlled study, Kaiser 
et al. (1978) found that mesterolone (75 mg/ 
day) could be used to treat what they considered 
to be the male climacteric or menopause in men 
between the ages of 45 and 60. They described 
this syndrome as characterized by unusual fati- 
gability, listlessness, diminished productivity 
and disinclination to work, increased irritabil- 
ity, physical hypersensitivity, and poor concen- 
tration and memory. Serious depression and 
reduced sexual function are not considered char- 
acteristic, but there is some indication of de- 
creased libido and reduced desire for sexual 
activity. When mesterolone was compared to 
placebo, it significantly improved activity and 
performance, extroversion, and masculine self- 
image including assertiveness, but did not al- 
ter neuroticism, anxiety, irritability, depressed 
mood, or psychovegetative symptoms such as 
disturbed sleep, restlessness, headaches, dizzi- 
ness, bothersome cardiac and skin sensations, 
Side effects of mesterolone were minor. 


Combination Treatment 


Vogel’s and Kaiser’s studies suggested that mest- 
erolone may be used in conjunction with other 
antidepressants, stimulants, herbal, and vitamin 
supplements to alleviate neurasthenic symptoms 
and clinical depression. Androgens may also be 
useful in the treatment of decreased libido when 
they are used with other sexual stimulants such 
as yohimbine or dopaminergic agents. The Fed- 
eral Drug Administration has discouraged use 
of combination treatments with drugs which do 
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not have clearly reproducible efficacy when used 
alone. However, the integrated functioning of 
hormones, peptides, neurotransmitters, vita- 
mins, and diet are intrinsic to natural human 
physiology, suggesting that treatments involving 
combinations of interacting drugs should be 
investigated. 


TESTOSTERONE 
DELIVERY SYSTEMS 


Injections 


Injectable testosterone (depo-testosterone) comes 
in two forms: testosterone enanthate and testos- 
terone cypionate. The injection method by- 
passes the liver, thus avoiding toxicity. It is 
usually used in men because it is difficult for 
them to achieve sufficiently high levels orally. 
Oral testosterone or, more recently, implantable 
pellets, are the current preferred methods for 
women. However, injection appears to be the 
most effective and safe method for both men 
and women. 

Mechanical injection pens with the syringe 
needle propelled by touching a button and nee- 
dle-less jet injection guns are available to facili- 
tate this procedure. Jet injection avoids needle- 
stick injuries and may be acceptable to patients 
who are clumsy or fear needles. The testosterone 
fluid is propelled out of the syringe gun by a 
C0, cartridge with a force sufficient to penetrate 
the skin. Jet injection has even been used in 
France for intracavernosal penile injections to 
induce erection (Lemaire, Bailleul, Sister, De- 
maine, & Buvat, 1990). The Biojector 2000 Nee- 
dle-Free Jet Injection System has also been used 
successfully in a small pilot trial for intracaver- 
nosal injection and is widely used for injections 
to diabetic and multiple sclerosis patients (per- 
sonal communication, Robert Bennett, 1994). 

Jet injection of testosterone for both women 
and men should increase the acceptability of 
testosterone supplementation or replacement 
during the 1990s (its use for in vitro fertilization 
programs, which may require a long series of 
daily injections, is particularly promising). At 
this time, the jet injection guns cost over $700, 
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Transdermal Patches 


Within the past few years, the use of transder- 
mal patch delivery systems for drugs such as 
nitroglycerin, clonidine, scopolamine, estradiol, 
and nicotine has become routine. The transder- 
mal therapeutic testosterone patch Testoderm 
became commercially available in 1994 (Alza 
Pharmaceuticals, 1994). Intended for men with 
low testosterone levels, it isa self-adhering patch 
applied daily to the testicular scrotal skin, A 
new patch must be applied each morning, the 
scrotum must be shaved, and the patch should 
be removed before bathing or swimming. Dif- 
ferent sizes deliver different sequential amounts 
of testosterone within each day of use. Further 
information is available from the manufacturer 
(Alza Pharmaceuticals, 800-634-8977). The rise 
and fall of testosterone absorbed from the daily 
patches better resembles the normal circadian 
variation of natural testosterone secretion. 
Patch administration to the scrotal skin is neces- 
sary for adequate testosterone absorption; how- 
ever, newer patches are being developed for 
application to other body areas, such as the 
abdomen and thigh (Meikle et al., 1993). 

A major advantage of the transdermal 
patches is that testosterone levels can be titrated 
to acceptable normal ranges without the exag- 
gerated and unpredictable increases and de- 
creases in concentration and consequent che 
tional highs and lows that occur with injections. 
Furthermore, since a bolus of testosterone is not 
injected, sequestered, metabolized, and released 
from tissues, there is relatively little metabolism 
of testosterone to estradiol and other andro- 
genic-estrogenic metabolites which can cause 
undesirable side effects. With the pragnsone 
patch, steady-state testosterone levels are 10 
reached until three weeks following — 
of treatment (Alza, 1994). A 12-week treatmen! 
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study with hypogonadal men showed significant 
increases in mood, energy level, and sexual 
thought frequency by week three and further 
improvement to an asymptote at week nine 
(Alza, 1994). While spontaneous erections in- 
creased dramatically, there was no increase in 
sexual intercourse and only a small increase in 
orgasms by weeks nine through 12. 

Removability of the patches at any time 
allows testosterone to be quickly withdrawn if 
toxic psychological (e.g., aggression, psychoses, 
euphoria) or somatic (e.g., allergic reaction, 
headache) occur. A potential drawback is that 
excessive local dihydrotestosterone might be 
produced because the scrotal skin contains such 
a high level of 5-alpha reductase activity, poten- 
tially aggravating prostatic hypertrophy and 
prostatic cancer. The patch has been tested in 
some subjects for months and years with no 
prostatic hyperplasia noted (Cunningham, 
Cordero, & Thornby, 1989; McClure. Oses, & 
Ernest, 1991), but other effects of high concen- 
trations of dihydrotestosterone in the genitals 
are unknown. While cholesterol levels are de- 
creased with patches, both HDL and LDL are 
reduced, so that the HDL/LDL ratio does not 
change. 


Sublingual Linguets 


Sublingual testosterone is available in the United 
States under the name of Testoral. When testos- 
terone linguets are placed underneath the tongue, 
they are absorbed directly into the bloodstream, 
bypassing the intestine. Dosing is more consis- 
tent, but linguets do not achieve blood levels as 
high as injectable testosterone and are conse- 
quently less popular. However, for those with 
borderline testosterone values, they are more 
convenient and better tolerated. 


Carrier Drugs 


Brain-targeted carrier drugs have been devel- 
Oped and have entered early clinical testing 
(Greer, 1988). A water-soluble active drug sub- 
Stance is attached to a special lipid-soluble mole- 
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cule that easily passes through the blood-brain 
barrier. Once inside the brain, this special mole- 
cule is oxidized by enzymes, splitting off the 
water-soluble active drug substance. The inac- 
tive nontoxic lipid-soluble carrier passes back 
through the blood-brain barrier into the body 
and is excreted in the urine. A small portion of 
the drug-carrier system does not enter the brain 
and is apparently not converted within the body; 
it, too, is excreted in the urine. Various body 
chemicals, including hormones, neurotransmit- 
ters such as dopamine and GABA, peptides, 
and antiviral agents, could be attached to such 
carrier vehicles. 

Bodor and Farag (1984) have described and 
tested a brain-specific drug-carrier system con- 
taining testosterone. Apparently, most benefi- 
cial psychotropic actions of testosterone occur 
within the brain in both men and women (e.g., 
stimulation of sex drive, stimulation of feelings 
of confidence and assertiveness, and facilitation 
of other activating brain substances). 

Peripheral androgenic effects caused by cur- 
rently available testosterone preparations (such 
as cholesterol/lipid changes, liver damage, pros- 
tatic hyperplasia, and virilizing excesses) have 
prevented widespread use of testosterone out- 
side of the small endocrinological specialty of 
testosterone replacement for hypogonadism in 
men and rare gynecological problems in women. 
The brain-specific testosterone-carrier systems 
being developed by Bodor and others could 
avoid these adverse peripheral effects and pres- 
ent the possibility of using testosterone or other 
androgens as psychotropic drugs. Delivery tar- 
geted directly into the brain would also allow 
further study of hormonal/peptide actions with- 
in the brain. 

On the basis of the assumption that testoster- 
one increases human male sex drive through 
conversion (aromatization) to estradiol (as it 
often does in lower animals such as rats [Ander- 
son, Simpkins, Brewster, & Bodor, 1987]), this 
form of estrogen is being investigated as a treat- 
ment for low sex drive in men. At present, the 
most active clinical testing appears to be utilizing 
an estradiol brain-specific carrier-drug system 
called CDS-E2 (Anderson, Simpkins, Brewster, 
& Bodor, 1988; Estes, Brewster, Simpkins, & 
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Bodor, 1987). One proposed use of this brain- 
estradiol drug is for stimulation of male sex 
drive and initiative (but not sexual response 
itself). The development of both brain-delivered 
estradiol and brain-delivered testosterone for 
human clinical use would finally allow sophisti- 
cated investigation of the psychotropic and sex- 
ual actions of these hormones in both men and 
women. At that point, sexual pharmacology 
would enter another research “galaxy” alto- 
gether—one with enormous clinical potential 
for expanding our knowledge of male/female 
differences. 


CONCLUSIONS 


Experimental understanding of the pharmaco- 
logical profile of testosterone is changing. It is 
becoming increasingly clear that testosterone, 
originally believed to be a male hormone, plays 
a meaningful role in female sexuality, although 
that role has not yet been completely delineated. 
It is also apparent that testosterone is not the 
only “chemical switch” that governs sexuality. 
Sexual desire and response are increased or de- 
creased in various ways by a complex interaction 
of body chemicals, including peptides, neuro- 
transmitters, and hormones. The prevalent no- 
tion that sex hormones exclusively control sex- 
ual behavior is out-of-date today. 

Lowering testosterone levels with synthetic 


LHRH analogues has shown that testosterone 
is required more for sexual desire than for po. 
tency. Since we now have the means to lower 
testosterone safely and reversibly by LHRH ag- 
onist treatment without direct antiandrogen Te- 
ceptor blockade, the extent and nature of testos- 
terone’s role in maintaining sexual desire should 
soon be clarified by well-controlled longitudinal 
studies. 

Testosterone has been liberally prescribed for 
men with sexual dysfunctions, whether or not 
they have endogenous decreased levels. So far, 
it appears that testosterone is clinically effective 
for sex drive only in hypotestosterone males. The 
use of testosterone in men, however, is not with- 
out complications. These complications include 
prostatic hypertrophy, stimulation of prostatic 
cancer, precipitation or aggravation of hyper- 
tension, and liver damage. In spite of these 
serious side effects, testosterone has been over- 
prescribed for men by many of the same physi- 
cians who under-prescribe estrogen in women. 
A medical double standard appears to be operat- 
ing, since these two hormones with relatively 
comparable side effects are used in such oppo- 
site patterns. 

With the development of “cleaner” androgens 
that have fewer peripheral side effects, and the 
use of new methods of delivery directly into the 
brain that have the potential to avoid virilizing 
side effects, testosterone treatments for both 
men and women sexes will be re-evaluated. 
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from 200 to over 400 times greater than concen- 
trations of progesterone and testosterone, 100 
times greater than the level of androstenedione, 
and over 800 times greater than the levels of 
estradiol and estrone (Stone, Fair, & Fishman, 
1986), 

This mysterious sex hormone, which displays 
comparable activity in both sexes, has been dis- 
regarded due to the finding that its androgenic 
Potency is only 3% of that possessed by testos- 
terone, Furthermore, it has not been demon- 
Strated to generate masculine behaviors typical 
of testosterone; and, unlike estrogen and pro- 


i it is not associated with the menstrual 
cycle, 


DHEA and its conjugated sulfate DHEAS 
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Dehydroepiandrosterone 
(DHEA/DHEAS) 


are secreted by the inner regions of the adrenal 
gland. In the adrenal gland, cholesterol is me- 
tabolized by certain enzymatic processes to preg- 
nenolone. Pregnenolone is metabolized either 
to DHEA and DHEAS or to progesterone and 
cortisol. The uterine level of DHEAS is 40 times 
the level of unconjugated DHEA. Pregneno- 
lone-sulfate, which has some actions similar 
to DHEAS, is the next highest uterine steroid. 
It occurs in the human uterus and placenta at 
high concentrations, and is thought to assist the 
birth process in some way. Though DHEA and 
DHEAS levels and metabolism differ, their 
physiological effects appear similar.* 

DHEAS serves as a precursor to other estro- 
genic and androgenic steroids. It is metabolized 
peripherally to estrogen, various androgens, 
androsterone, and possibly significant sexual 
pheromonal substances in the skin. The sexual 
effects of DHEA are fascinating and still some- 
what mysterious, due to the limited research 
thus far devoted to studying this complex hor- 
mone. Particularly intriguing is its action as a 
neurosteroid and its stimulation by bupropion, 
which was first identified in a research study 
performed by the authors in 1984. This study 
is described in detail in Chapter 27, 


After describing the Physiology and metab- 
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olism of DHEA, we will review the effects of 
various drugs and medications on DHEA levels. 
Table 9.1 summarizes the functions and interac- 
tive characteristics of DHEA/DHEAS. 

DHEA is secreted episodically throughout 
the day in a manner similar to cortisol. Both 
DHEA and cortisol adrenal secretion are stimu- 
lated by ACTH. However, since DHEA and 
cortisol levels may change independently, there 
appears to be a separate factor responsible for 
regulating DHEA secretion. For instance, in 
certain disease states, DHEA levels may de- 
crease, while cortisol remains unchanged or in- 
creases. Cortisol levels usually remain constant 
as one grows older; DHEA levels peak between 
ages 25 and 30 and thereafter decline steadily, 
so that levels are quite low by age 60. 

Unconjugated (nonsulfated) DHEA can change 
rapidly. When stimulated by corticotropin (ACTH) 
administration, DHEA in the human adrenal 
may increase 20 to 100 times without any im- 
mediate change occurring in DHEAS (Feher, 
Szalay, & Szilagyi, 1985; Vaitukaitis, Dale, & 
Melby, 1969). These dramatic and rapidly shift- 
ing levels make the clinical effects of DHEA 
elusive and difficult to identify. 

By contrast, the level of DHEA-sulfate 
(DHEAS) is stable throughout the day. In fact, 
DHEAS is one of the few steroid hormones free 
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of the circadian and other cyclic changes which 
complicate measurement of other hormones, 
With dexamethasone suppression, DHEA levels 
decrease more than DHEAS levels. The metabo- 
lism of free adrenal DHEA to DHEAS js appar- 
ently rather slow. 

Since DHEA levels often change indepen- 
dently of cortisol, Parker and Odell (1979) have 
postulated a separate adrenal androgen-stimula- 
ting hormone distinct from pituitary ACTH, 
Though both are adrenal steroids, the changes 
of DHEA and cortisol in opposite directions 
indicate that they may have separate brain- 
releasing factors and/or that cortisol recipro- 
cally inhibits DHEA during the physical stress 
of trauma and disease. During chronic disease 
or aging, DHEA levels decrease but cortisol 
levels remain the same or increase. DHEA also 
changes independently of testosterone. For in- 
stance, digoxin increases DHEA and estradiol 
but lowers testosterone (Neri, Aygen, Zuker- 
man, & Bahary, 1980). It is interesting that 
DHEA itself has digitalis-like properties similar 
to digoxin. Also, while prolactin may cause 
increased production of DHEA, DHEA does 
not cause a rise in prolactin. 

Sexual hormone responses in animals are usu- 
ally analyzed at the hypothalamic level only, 
using fairly simple and externally measurable 


Table 9.1 The Functions and Interactive Characteristics of DHEA/DHEAS 


Substances that Substances that 


Increased DHEA Decreased DHEA Increase DHEA Decrease DHEA 
Protects immune function Associated with degenerative Prolactin Glucocorticoids 
Inhibits carcinogenic tumors diseases Bupropion Carbamazepine 
Promotes bone growth tT cardiovascular disease Digoxin Phenytoin 
Opposes glucocorticoid 50% in ovarian cancer Trilostane Phenobarbital 

toxicity In breast cancer 9 years Amlodipine Norethindrone 
Promotes weight loss prior to diagnosis Nitrendipine Medroxyprogesterone 
tT energy utilization Stress | DHEA f cortisol Diltiazem Ketoconazole 
4 conversion of energy to Tt osteoporosis Metformin Cimetidine 8 
stored fat + in obese humans Tobacco Aminoglutethimide 
4 cholesterol Flutamide 
4 LDL and body fat Lovastatin 
Vigorous exercise T DHEA Alcohol 
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copulatory and masturbatory behavior. With 
DHEA, the investigation may have to be far 
more sophisticated to discover functionally sig- 
nificant actions related to sexual desire and be- 
havior. In many ways, DHEA activity appears 
more characteristic of limbic neurotransmitters, 
including acetylcholine, GABA, and excitatory 
amino acids, than to other sex hormones, The 
emergence of high levels of DHEA production 
from the adrenal glands has accompanied the 
evolutionary development of the limbic system 
to the dominant position found in primates and 
especially in humans. Consequently, the sexual 
actions of DHEA must be considered within the 
context of limbic interactions with the hypothal- 
amus as well as in the lower brain. 


THE NEUROSTEROID 
CONNECTION 


Animal research has revealed that DHEA/DHEAS 
persist in the brains of male and female rats 
and monkeys after surgical or pharmacological 
elimination of adrenal and gonadal steroid se- 
cretion (Robel et al., 1984). Therefore, they must 
be independently produced within the brain it- 
self as neurosteroids. Discovery of substantial 
DHEA/DHEAS levels in the rat brain contrasts 
with minimal production in rat adrenals. Preg- 
nenolone and pregnenolone sulfate, steroid pre- 
cursors to DHEA/DHEAS, also exist indepen- 
dently in the brain as neurosteroids. Thus, the 
brain can Supply itself with these hormones and 
may be considered an endocrine organ. 

Neurosteroids can be produced from the glia 
Surrounding nerve cells, white matter, and/or 
from as yet unidentified glandular nuclei. The 
brain contains the enzymes and sulfatase nec- 
€ssary for DHEA/DHEAS metabolism. As 
Steroid precursors, DHEA/DHEAS and preg- 
nenolone and Pregnenolone sulfate may be in- 
Corporated directly into cell membranes in a 
manner similar to cholesterol. 

It is unclear to what extent these brain neu- 
Tosteroids are supplemented from the peripheral 
“culation and endocrine glands. (In contrast, 
pe testosterone and corticosteroids appear to 

me mostly from peripheral circulation and 
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glands, crossing the blood-brain barrier to bind 
to specific brain areas.) Although the actions 
and functions of DHEA/DHEAS, pregneno- 
lone, and pregnenolone sulfate in the brain are 
unknown, preliminary studies (Robel et al., 
1991) have shown them to be present in levels 
much higher than other sex steroid hormones 
(testosterone, estrogens) in all areas of the brain. 
Lanthier and Patwardhan (1986) also found that 
the brain levels of free DHEA and pregnenolone 
were higher than DHEAS and pregnenolone 
sulfate, in contrast to the peripheral circulation, 
where DHEAS and pregnenolone sulfate levels 
are much higher. Though only three male and 
two female brains were studied, free DHEA 
was strikingly higher in females than in males, 
particularly in the hypothalamus and limbic 
structures. It should be noted that studies of 
human brains have questionable relevance be- 
cause they must be done from autopsy of brains, 
usually from elderly patients, in which periph- 
eral DHEA/DHEAS has dropped to minimal 
levels. 

Production of large amounts of DHEA/ 
DHEAS from the adrenal gland only occurs 
consistently in humans, and the limbic area 
where neural DHEA/DHEAS appears to be 
concentrated has greatly expanded in humans. 
For these reasons, one may anticipate a greater 
and more complex role for neural DHEA/ 
DHEAS in humans than in rats. 

The excitatory nature of DHEA/DHEAS, 
Pregnenolone, and pregnenolone sulfate has been 
shown by a research group in France, including 
Etienne-Emile Baulieu (RU-486 developer) and 
Paul Robel, who found that these neurosteroids 
may act as excitatory neuroregulators in the 
central nervous system, existing in balance or 
Opposition to inhibitory CNS neuroregulators 
such as GABA (and perhaps endogenous “ben- 
zodiazepines”) and Progesterone derivatives 
(Baulieu et al., 1984; Baulieu et al., 1987; Robel 
et al., 1984; Robel et al., 1991). For example, 
these neurosteroids were found to facilitate sei- 
zure activity similar to GABA/benzodiazepine 
antagonists and to activate limbic structures. 

With regard to sexual desire and behavior in 
Tats, DHEA/DHEAS, pregnenol 


One, and preg- 
nenolone sulfate neurosteroids 


have excitatory 


effects on septum and medial preoptic neurons 
(Carette & Poulain, 1984), which promote active 
and pleasurable sexual behavior and reactions. 
When male rats in their home cage are exposed 
to the scent of receptive female rats for seven 
days, DHEA/DHEAS, pregnenolone, and preg- 
nenolone sulfate neurosteroids increase in the 
amygdala and hypothalamus (Robel et al., 1984). 
No changes occur in blood concentrations, how- 
ever. Robel and Baulieu (1985) hypothesized 
that DHEA or pregnenolone may have “a role 
in perception and/or integration of the scent of 
the opposite sex in the central nervous system.” 

Similar levels of neural DHEA/DHEAS, preg- 
nenolone, and pregnenolone sulfate have been 
found in male and female rats when the females 
are near or in estrus, decreasing to lower levels 
during diestrous when females are not sexually 
active or receptive. 

The fact that DHEA/DHEAS, pregneno- 
lone, and pregnenolone sulfate promote excita- 
tion and facilitate seizure-like activity in the 
septum suggests that they can also facilitate or- 
gasm, which is at least partly generated in the 
septum. Currently, there is no information 
about how these neurosteroids interact with or 
are influenced by more well-known sex steroids 
such as testosterone or estrogen, or how their 
actions may differ between females and males. 

Augmentation of neural DHEA/DHEAS, 
pregnenolone, and pregnenolone sulfate during 
sexual excitation may occur with no change in 
blood levels outside the brain. Since vasopressin 
has excitatory actions on the limbic structures 
where these neurosteroids are most active, can 
raise peripheral DHEA/DHEAS levels, and in- 
creases during the sexual response, it is con- 
ceivable that vasopressin and neural DHEA/ 
DHEAS are mutually activated during sexual 
behavior. Melatonin, which suppresses sexual 
behavior and gonadal activity, has been sug- 
gested by Robel et al. (1991) to inhibit neuroster- 
oidal activity in a rhythmic manner related to 
lighting conditions (melatonin increases during 
darkness). 

Neural DHEA/DHEAS, pregnenolone, and 
pregnenolone sulfate (1) act as picrotoxin-like 

GABA antagonists in the brain; (2) inhibit ben- 
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zodiazepine binding; (3) counteract the GABA, 
activated chloride conductance Which caus : 
tranquilization and sleep; (4) facilitate Pisin 
and (5) can reduce sleep time (Robel et al., 199), 
In addition, DHEA/DHEAS inhibit the ac, 
tion of GABA agonists, while alcohol poten. 
tiates GABA agonists. Neural Progesterone de. 
rivatives generally have actions opposite to those 
of DHEA/DHEAS, pregnenolone, and preg. 
nenolone sulfate (i.e., they are inhibitory), 
It appears that neuroendocrine steroidal reg- 
ulation probably is chiefly mediated by gluta- 
mate transmission and excitatory/inhibitory 
amino acids, rather than by amine neurotrans- 
mitters and peptides (Van den Pol, Wuarin, & 
Dudek, 1990). Although glutamate neurotrans- 
mission has received very little attention, ex- 
citing research on the interaction of neurosteroi- 
dal and glutamate/amino acid transmission has 
been reported by Maria Majewska (Majewska, 
1987; Majewska, 1990; Majewska, Demirgoren, 
& London, 1990; Majewska, Mienville, & Vi- 
cini, 1988). The prominent excitatory and/or 
inhibitory effects of steroids shown in this re- 
search has suggested that stress, immunity, brain- 
cell homeostasis, and cell degeneration are 
important foci for DHEA/DHEAS, pregneno- 
lone, and pregnenolone sulfate actions. Activity 
and states studied by Majewska include anesthe- 
sia, seizure activity and its association with long- 
term potentiation of learning and memory, 
trauma, premenstrual tension, and postpartum 
depression. Majewska’s research has also sug- 
gested elaborate interactions of neurosteroids 
with GABA in the control of sexual behavior 
and male/female differences relating to this be- 
havior. The sexual effects which occur with 
GABAergic medications may be far more subtle 
and complex than current notions of sexual 
dysfunction allow. DHEA/DHEAS sexual ef- 
fects may be expected to be similarly subtle and 
complex. eer 
The psychobiological intricacies of limbic 
function mandate that attention be directed to 
the continual interplay of mind-body responses: 
As a sex steroid hormone, DHEA/DHEAS a 
tivity encompasses the more subtle and interac 
tional sexual factors common to both females 
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and males (in contrast to the polarized and 
sexually overt behavior and reactions character- 
istic of testosterone and estrogens). 


PERIPHERAL ACTIVITY 


DHEAS and its derivatives are substantially 
higher in fat from the breasts and pubic region 
than in fat from the abdomen. Estradiol and 
many androgen derivatives have the same con- 
centrations in the fat of both areas (Deslypere, 
Verdonck, & Vermeulen, 1985). 

One function of DHEAS is to provide a 
source for peripheral androgenic and estrogenic 
hormones within the skin itself. DHEAS pene- 
tration into skin tissue is limited due to its sul- 
fate form, which is not well-absorbed from the 
blood into peripheral tissue. Instead, DHEAS 
has much of its peripheral effects through me- 
tabolizing into androgen and estrogen deriva- 
tives that are well-absorbed by the skin. While 
DHEAS itself therefore would not have a phero- 
monal or smell potency, its derivatives poten- 
tially could. Androstenediols, for example, have 
become known as sex pheromones/attractants/ 
repellents. 

The conversion of DHEA/DHEAS to testos- 
terone or androgen represents the action of a 
“prehormone pair”: the secretion of a precursor 
substance, which is then converted by peripheral 
tissue to a potent hormone (Horton & Lobo, 
1986). This prehormone/precursor pairing al- 
lows high levels of potent hormones to effect 
target tissues (e.g., genital skin), while the hor- 
monal effects in the general circulation are lim- 
ited to the effects of precursor prehormones like 
DHEAS. 

Human skin actively participates in both the 
synthesis and breakdown of DHEAS (Parker, 
1989). Indeed, many of the sex steroids pro- 
duced in the skin are dependent upon a vast 
array of enzymes that mediate their metabolism 
and the different kinds of cell structures within 
the skin (sebaceous glands, apocrine glands, 
Other sweat glands, hair follicles, epidermis, and 
dermis which contains collagen and capillary 
networks). In most skin areas, estradiol (E2) is 
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converted to estrone (El). In the vaginal mu- 
cosa, more estradiol than estrone is produced 
due to the presence of special protein receptors. 
Since DHEAS is especially abundant in the geni- 
tal area, it is probably converted to estradiol to 
a greater extent in the genitals than in the blood 
and other skin areas. 

The large amount of DHEA secreted by hu- 

mans is unique, even though the adrenals of 
some other primates, particularly apes (chim- 
panzees), secrete considerable levels. Blood 
DHEAS levels in adult men are 100 to 500 times 
higher than testosterone levels (Labrie et al., 
1990). Labrie has suggested that the huge contri- 
bution of non-gonadal DHEA expands the con- 
cept of endocrinology beyond the limited notion 
of hormones being released into the circulation 
to act on distant target organs/tissues. He has 
described three additional levels of hormone 
activity: paracrine (hormone acting on neigh- 
boring cells), autocrine (hormone active on its 
own cell surfaces), intracrine (hormone active 
inside its own cell). These additional levels of 
hormone activity are particularly appropriate 
for the “endocrinology of skin.” Pheromones 
provide chemical contact communication that 
links us to one another. By definition, a phero- 
mone is a chemical substance secreted externally 
by one organism (or person) that causes a spe- 
cific reaction in receiving organisms of the same 
species. There is good reason to believe that 
DHEA/DHEAS play a part in skin sensation, 
touch, and pheromonal contact, although this 
role has not yet been confirmed. The skin is 
virtually awash in an abundant variety of steroid 
hormones derived from DHEAS. With contin- 
ued investigation of human skin steroidal activ- 
ity, Our understanding of sexuality will expand 
beyond the circumscribed regions of sexual hor- 
mones and genitals. Recognition of the sexual 
Possibilities of touch and smell in humans could 
lead to the discovery of pheromonal activity 
that may be missing in couples and individuals 
who lack physical intimacy. 

The sex hormone concentrations in skin and 
other peripheral tissue are usually different from 
those in the blood. Even with equivalent blood 
levels of sex hormones, there are large individual 


differences in peripheral responses. For exam- 
ple, different skin sensitivity to testosterone me- 
tabolites may explain why there is decreased 
body hair in Japanese people, despite normal 
testosterone levels. Consideration of DHEAS 
and other prehormones in relation to their trans- 
formation into more active metabolites is neces- 
sary for an understanding of peripheral hor- 
mone effects. 


MALE/FEMALE DIFFERENCES 
IN DHEA 


In contrast to the notable gender-related differ- 
ences in testosterone and estrogen levels, DHEA 
levels in females are quite close to male levels. 
DHEA is produced chiefly in a non-sexual organ 
(the adrenals) rather than in the sexually differ- 
entiated gonads. It is secreted in major amounts 
only in non-human primates and humans. One 
could speculate an evolutionary role in the liber- 
ation of female sexual drive from the ebb and 
flow of estrus (ovulatory period of heightened 
sex drive controlled by the female hormone es- 
trogen) to a sex hormone state more equivalent 
to the continuously active male sex drive. Non- 
human primate and human females are not 
bound to the cycle of estrogen/progesterone for 
sexual receptivity, even though receptivity may 
still increase at the time of ovulation or at estro- 
gen peaks. However, there is probably a major 
hormonal difference between non-human pri- 
mates and women, because only in women can 
the ovaries be removed without routinely pre- 
dictable reduction of sexual desire. One might 
conclude that human female sexual desire has 
shifted somewhat from estrogen to androgen 
influence (from the ovaries to the adrenals). 
Unfortunately, there is no conclusive evi- 
dence that DHEA has an effect on sexual drive 
in women or men. Though it rises precipitously 
prior to and during puberty and declines with 
aging, its fluctuations have seldom been studied 
in regard to sexual drive and behavior. A recent 
six-month study by Morales, Nolan, Nelson, 
and Yen (1994) found overall increases in sub- 
jective well-being with daily 50 mg DHEA sup- 
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plementation in men and women betw 
and 70 years old, but no specific chang 
bido. However, well-being was assessed 
open-ended questionnaire, while libido was mea- 
sured with a visual analogue scale that may have 
been insensitive to moderate changes. 

During the early 1960s, DHEA was identifieq 
as a sex hormone in women. Masters and John- 
son attributed the lack of decline in female Sex- 
ual desire after menopause in part to continued 
secretion of androgens such as DHEA from the 
adrenals. The early studies in this area were 
conducted by Waxenberg and his colleagues 
at the Sloan-Kettering Cancer Research Insti- 
tute (Waxenberg, 1962; Waxenberg, Drellich, 
& Sutherland, 1959; Waxenberg, Finkbeinter, 
Drellich, & Sutherland, 1960). During the 1950s, 
the sexual effects of cancer disease and surgery 
(including radical mastectomy, colostomy, and 
hysterectomy) were investigated at Sloan-Ket- 
tering. In the initial study, Waxenberg et al. 
(1959) interviewed 29 women (mean age = 51) 
who had undergone removal of both their ova- 
ries and adrenals to stop the spread of metastatic 
breast cancer. Twelve women had reported a 
total lack of sexual desire and activity even 
before removal of the ovaries and adrenals. In 
the remaining women still experiencing some 
sexual desire, removal of the ovaries and adre- 
nals resulted in a decrease in sexual desire in 14 
of the 17 (10 experienced a total decrease to 
zero). All 17 women experienced a decrease in 
sexual activity; seven experienced a total de- 
crease to zero; 10 experienced some decrease. 
Of 12 women with preoperative sexual respon- 
siveness, all but one experienced a decrease (nine 
experienced a total decrease to zero). : 

A subgroup of seven women had had their 
ovaries removed one to five years prior to under- 
going adrenalectomy. Two of these women ¢X- 
perienced no sexual change after oophorectomy, 
three experienced some decrease, and two were 
already at a zero level prior to oophorectomy: 
After adrenalectomy, four of the five women 
experienced a total loss of sexual desire and 
responsiveness. Since the more serious ware 
in sexual desire occurred only with removal S 
the adrenals, Waxenberg concluded that “the 
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androgenic hormones of adrenal origin play a 
critical part in maintaining the patterns of sexual 
behavior in the human female.” 

Results of the Waxenberg study are limited 

by the small number of subjects, by the com- 
pounding effect of disease progression on adre- 
nal functioning, by the compounding effect of 
fatigue occurring with adrenal removal, and by 
the absence of subjects who had undergone only 
adrenalectomy (the surgery resulted in loss of 
both the ovaries and adrenals). Furthermore, 
there are other adrenal androgens (chiefly an- 
drostenedione and testosterone) that have sexual 
effects separate from changes that occur with 
DHEA (about 50% of androstenedione and 
25% of testosterone production comes from the 
adrenals). 

Ordinarily, after adrenalectomy, cortisol is 
the only hormone replaced with supplements. 
By default, adrenal androgens remain at low 
levels. An interesting observation by Waxenberg 
(1962) was that the few women who experienced 
sexual interest after adrenalectomy-oophorec- 
tomy showed a change in preference from direct 
genital gratification to more diffuse gratifica- 
tion derived from affection and overall physical 
closeness. 

In girls at puberty, Udry (1988) found that 
levels of free testosterone and adrenal androgens 
(including DHEA, DHEAS, and androstenedi- 
one) were significant hormonal predictors of 
sexual desire and non-coital sexual behavior 
(e.g., fantasy and masturbation). It may be that 
social and conditioned gender restraints are re- 
sponsible for this lack of significant correlation 
to actual intercourse. However, some of these 
Testraints would also apply (perhaps even more 
intensely) in regard to masturbation. 

NIMH/NIH studies have found no signifi- 
cant correlations in females between pubertal 
hormones and affective states such as depres- 
Sion. However, negative correlations of DHEA/ 
DHEAS with aggressive behavior and positive 
Correlations of androstenedione and estradiol 
with verbal aggression have been reported in ado- 
lescent girls (Paikoff & Brooks-Gunn, 1991). It is 
eae that in adolescent girls, progesterone 

€N positively correlated with impatience 
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and aggression (Udry & Talbert, 1988). Proges- 
terone and GABA play an opposite role to 
DHEA in many bodily processes, and paradoxi- 
cal aggression due to progesterone or GABA 
potentiation (e.g., with benzodiazepines) occurs 
more often in females than in males. 

DHEAS levels are very high in the fetus dur- 
ing pregnancy, serving as an estrogen precursor 
and other unknown functions. First pregnancies 
are followed by a permanent decrease in DHEA 
and DHEAS (Key, Pike, Wang, & Moore, 1990). 
Consequently, DHEA and DHEAS levels are 
generally lower in parous than in nulliparous 
women. A relation between this drop in DHEA 
to postpartum depression or to a decrease in 
libido and sexual attraction to mates has not 
been investigated. 

Despite the general assumption that there is 
no change in adrenal androgens with meno- 
pause, since they do not come from the Ovaries, 
it is clear that DHEA decreases during perimen- 
opause and continues to decrease during post- 
menopause in conjunction with aging (Rozen- 
berg, Ham, Bosson, Peretz, & Robyn, 1990). 

Increased or abnormal sexuality in women 
may be seen in the adrenal virilizing syndrome 
(e.g., adrenogenital syndrome), which is caused 
by excess ACTH secretion and abnormally high 
levels of adrenal androgens (Young, 1983). 
Heightened libido and sexual fantasizing may 
also be due to pubertal changes. Disturbed sex- 
ual behavior and extremes of sexual activity 
may occur. 


DHEA IN ANIMALS 


DHEA production from the adrenals is not sig- 
nificant in rodents; consequently, most of the 


research investigating the sexual effects of DHEA 
in animals has been conducted on 


primates, which is expensive and th 
abundant. DHEA mechanisms have e 
monkeys through apes to humans, 
application of research on monkeys 
while valuable, is not direct. 

Furthermore, monkeys are typically tested 
T sexual behavior in natural colonies rather 
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than in unnatural, isolated, caged-pair tests 
(e.g., Wallen et al., 1986; Wallen & Winston, 
1984). In natural environments, most putative 
“aphrodisiacs” (including testosterone, LHRH, 
deprenyl, L-dopa, and yohimbine) fail to al- 
ter sexual behavior significantly (Chambers & 
Phoenix, 1989). Consequently, lack of evidence 
for a DHEA adrenal androgen sexual effect in 
monkeys and apes does not indicate that DHEA 
would not be sexually active in other circum- 
stances, for example, with either humans or 
rats. More serious criticisms of these studies 
are that adrenal suppression or removal is not 
equivalent to an isolated change in DHEA. 
Recent research in animals has not supported 
Waxenberg’s observation of a positive sexual 
effect of adrenal androgens in human females 
(Dixson, 1987; Everitt & Herbert, 1971; Everitt, 
Herbert, & Hamer, 1972; Lovejoy & Wallen, 
1990; Nadler, Wallis, Roth-Meyer, Cooper, & 
Baulieu, 1987; Wallen et al., 1986; Wallen & 
Winston, 1984). Waxenberg and the animal re- 
searchers claim that their findings are relevant to 
illuminating the nature of DHEA sexual actions, 
but the full scope of this hormone is not known. 


DHEA SUPPLEMENTATION 
Prostate Cancer 


Although some hormone treatments of prostate 
cancer show greater efficacy when adrenal an- 
drogens as well as gonadal androgens are phar- 
macologically suppressed (Labrie et al., 1988), 
adrenal androgens alone are unlikely to promote 
prostate hypertrophy or cancer (Oesterling, Ep- 
stein, & Walsh, 1986). In fact, DHEA has been 
shown to inhibit cancerous tumor growth in 
rodents (Schwartz, Pashko, & Whitcome, 1986). 
If DHEA has a testosterone-like effect, it is 
probably not due to DHEA itself but to its 
metabolism into testosterone. Van Weerden et 
al. (1990) found that the adrenal androgen an- 
drostenedione, but not DHEA, induced growth 
in human prostatic tumor tissue transplanted 
into mice. Bartsch, Greeve, and Voight (1987) 
further implicated androstenedione in prostatic 
hypertrophy by showing that it is the chief adre- 


nal precursor for active androgens in the human 
prostate. DHEA conversion to testosterone in 
prostate tissue was not detected. DHEA stimy- 
lation of prostate activity has been demon- 
strated in rats (Labrie et al., 1989, 1990). How. 
ever, even in rat prostates, androstenedione js 
more than twice as potent as DHEA (Bruchoy- 
sky, 1971). 

Given the lack of direct evidence for DHEA 
stimulation of abnormal prostate growth, DHEA 
supplementation in men should not be precluded 
without definitive research that addresses this 
issue. However, men on DHEA therapy should 
be monitored regularly for prostate growth, and 
men with prostatic hypertrophy should not be 
treated with DHEA until more information is 
available. 


Obesity 


DHEA/DHEAS supplementation has been 
shown to consistently decrease obesity in mice 
and rats with no apparent toxic effects. Yen, 
Allan, Pearson, Acton, and Greenberg (1977) 
showed that DHEAS decreased lipogenesis in 
mice despite no change in food intake; benefits 
were lost when DHEAS was withdrawn. Cleary, 
Shepherd, and Jenks (1984) have shown reduc- 
tion of obesity, decreases in weight gain, de- 
creases in fat cells and fat tissue weights, and 
decreases in cholesterol with DHEA/DHEAS 
supplementation, with no reduction in food in- 
take. They have hypothesized that DHEA in- 
duces a “futile cycle of fatty acid metabolism” 
(recylation), leading to enhanced energy utiliza- 
tion and decreased conversion to stored fat. 
Whatever the mechanism, DHEA seems to 
cause a shift in metabolic utilization of dietary 
energy, rather than a reduction of energy (i.e, 
food) intake. Of special importance to obesity- 
related diabetes or hyperinsulinemic disorders, 
DHEA supplements in rats lower insulin levels 
by as much as 40% without any increase in 
glucose levels, indicating that the insulin be- 
comes more efficient and/or needed in lower 
doses (Cleary & Zisk, 1986; Mohan & Cleary; 
1989). Abnormal glucose metabolism in diabetic 
mice has also been corrected by DHEA (Muller 
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& Cleary, 1985). Interestingly, testosterone has 
the opposite effect: It increases insulin require- 
ments, not to mention abdominal fat deposits. 

There is evidence that DHEA supplementa- 
tion has greater effects in female animals than 
in males. For example, much of Cleary’s work 
cited above utilized female mice and rats. Tagli- 
aferro, Davis, Trachon, and van Hamont (1986) 
found that changes in body composition in rats 
were greater in females than in males. DHEA 
supplementation increased thermogenesis (burn- 
ing of calories and fat), resting heat production, 
and otherwise decreased fat synthesis and stor- 
age to an equal extent in male and female rats. 
A study of rhesus monkeys has shown double 
the amount of DHEAS in lean females com- 
pared to spontaneously obese females, but no 
difference in DHEAS levels between obese and 
lean males (Kemnitz, Goy, Flitsch, Lohmiller, 
& Robinson, 1989). In this study, obese female 
monkeys with excess abdominal fat showed hy- 
perinsulininemia, which was not found in lean 
females. The relationship of hyperinsulininemia 
in the obese females to lower DHEAS was not 
examined. 

There has been little investigation of specific 
differences in DHEAS levels in obese humans or 
of the effects of DHEA/DHEAS supplements. 
Sonka (1976) found DHEAS production to be 
lower in obese humans; vigorous exercise such 
as running in women (Baker et al., 1982) and 
swimming in men (Brisson, Quirion, Ledoux, 
Raiotte, & Pellerin-Massicotte, 1984) has been 
demonstrated to elevate DHEAS levels for sev- 
eral hours. It would be interesting to study 
whether such DHEAS increases occur in obese 
humans after exercise. Nestler, Barlascini, and 
Clore (1988) found that DHEA supplementa- 
tion in men decreased low density lipoproteins 
(LDL) and body fat over a period of 30 days. 
Other researchers with whom we have spoken 
indicated that they found no reduction of weight 
In humans treated with DHEA supplements for 
Various illnesses including multiple sclerosis. 
DHEA supplementation has been used in wom- 
en to treat breast cancer, and there has been no 
Mention of weight changes in these studies. 
Pee incidence of androgenic side effects in 

men treated with DHEA/DHEAS is unclear. 
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Hidvegi, Feher, Feher, Koo, and Fust (1984) 
used DHEAS to treat hereditary angioneurotic 
edema, with none of the typical signs of adverse 
masculinization that occur with other andro- 
gens. Another finding that may restrict DHEA 
treatment in humans is elevated levels of choles- 
terol in the liver during DHEA supplementa- 
tion. 


Osteoporosis 


Decreased levels of DHEA/DHEAS have con- 
sistently been correlated with lowering of bone 
mineral content due to aging and menopause 
(Nordin et al., 1985; Rozenberg, Ham, Bosson, 
et al., 1990; Taelman, Kaufman, Janssens, & 
Vermeulen, 1989; Wild, Buchanan, Myers, & 
Demers, 1987; Wild, Buchanan, Myers, Lloyd, 
& Demers, 1987). In Europe DHEA/DHEAS 
use as hormonal supplements for menopause 
has been encouraged by the possibility of inhib- 
iting the progression of osteoporosis. Since both 
estrogen and androgens can foster bone growth 
and maintenance, DHEAS may function in this 
regard both as an androgen and as a precursor 
for estrogen. Early research reported that conju- 
gated estrogen supplements (but not the syn- 
thetic ethinyl form) significantly increased 
DHEAS levels (Abraham & Maroulis, 1975), 
but more recent studies have found these in- 
creases to be less than previously reported (Cum- 
ming, Rebar, Hopper, & Yen, 1982). 

While the correlation of lower DHEAS levels 
to bone loss (particularly in the spine), is defi- 
nite, there is as yet no evidence that a decreased 
DHEAS causes the bone loss. Some investiga- 
tors have suggested a stimulatory effect of 
DHEAS on bone formation regardless of the 
cause of bone loss (Taelman et al., 1989). 
DHEAS may indirectly prevent bone loss (and 
muscle atrophy) by opposing the erosive effects 
of cortisol, which are indicated by the severe 
osteoporosis experienced with long-term use of 
glucocorticoid steroids or with the excessive en- 
dogenous glucocorticoid levels of Cushing’s dis- 
ease (Falduto, Czerwinski, & Hickson, 1990; 
Lukert & Raisz, 1990; Prummel, Wiersinga, 
Lips, Sanders, & Sauerwein, 1991). Glucocorti. 
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coid treatment reduces both DHEAS and testos- 
terone (Jennings, Andersson, & Johansson, 
1991). 

Since DHEA decreases with age and reaches 
very low levels over age 50 in both men and 
women, one might expect associated osteoporo- 
sis to occur in men as well. Although conven- 
tional medical opinion does not consider this to 
be a significant problem in men, most research 
and treatment regarding osteoporosis has been 
conducted in women. More subtle but nonethe- 
less serious changes may occur in men. While 
women can take estrogen supplements to allevi- 
ate bone decline, there is no hormonal treatment 
available at this time for men over 50 experienc- 
ing accelerated bone loss. Since men are ad- 
versely effected by estrogen and testosterone is 
often contraindicated, DHEA supplementation 
could be a possible alternative treatment for 
preventing the development of osteoporosis. 


DRUGS INHIBITING DHEA 
Oral Contraceptives 


Oral contraceptives generally lower DHEA/ 
DHEAS levels (Gaspard et al., 1984; Klove et 
al., 1984; Vermeulen & Thiery, 1982), appar- 
ently due to progestogen (Lobo, 1988). Oral 
contraceptives with the progestogen norethin- 
drone (Ortho-Novum, Ovcon, Tri-Norinyl) de- 
crease DHEA/DHEAS more than the more 
androgenic progestogens, norgestrel or levo- 
norgestrel, contained in many triphasic for- 
mulations (Tri-Levlen, Triphasil, Nordette) 
(Gaspard et al., 1984; Klove et al., 1984). 
Both norgestrel and levonorgestrel can cause 
unpleasant androgenic side effects such as acne 
and hirsutism in some users. Though levonor- 
gestrel reduces DHEA/DHEAS less than nor- 
ethindrone, its much greater progesterone-like 
actions and its suppressive action on estrogen 
can cause as much or more sexual problems than 
norethindrone. Beneficial actions of estrogen on 
vaginal epidermal keratinization, urinary tract 
conditions, and skin composition and lubrica- 
tion may be blocked by levonorgestrel, though 
there is no current research documenting this 


interference. Levonorgestrel oral contracep. 
tions are in wider use in Europe than in the 
United States. The novel five-year subderma| 
progestogen implant, Norplant, contains this 
synthetic form of progesterone. 


Estrogen and Progestogens 


Early reports indicated that estrogen supple- 
mentation increased DHEAS, but more recent 
studies have found no change or even decreases, 
The 10-to-12-day addition of progestogens to 
estrogen supplements, currently used to decrease 
the incidence of endometrial cancer, usually con- 
sists of medroxyprogesterone (Provera), which 
has a potent suppressive effect on DHEA/ 
DHEAS. Sexual desire also may be severely 
depressed by Provera, although this side effect 
of Provera use is rarely addressed. Norgestrel 
progestogens, which are more often added to 
estrogen supplements in Europe, may be less 
sexually suppressive than Provera, although di- 
rect comparisons show little difference (Fraser, 
Padwick, et al., 1989). 


P-450 Enzyme Inhibitors 


The antifungal drug ketoconazole (Nizoral) po- 
tently reduces DHEA/DHEAS, mainly through 
inhibition of the P-450 enzymes necessary to 
metabolize DHEA/DHEAS (Lobo, 1988). Other 
P-450 enzyme inhibitors also reduce DHEA/ 
DHEAS. Cimetidine (Tagamet), which is chemi- 
cally similar to ketoconazole, apparently lowers 
DHEA/DHEAS by blocking these enzymes, but 
is far less potent in this respect than ketocona- 
zole (see Chapter 24). Aminoglutethimide (Cyta- 
dren), which is used in the treatment of prostate 
cancer to suppress adrenal androgens by inhib- 
iting the P-450 enzymatic conversion of cho- 
lesterol to pregnenolone, potently suppresses 
DHEA/DHEAS. Other antiandrogens, such as 
flutamide and cyproterone acetate (Belanger, 
Labrie, Dupont, Brochu, & Cusan, 1988; Lam- 
bert, Mitchell, & Robertson, 1987), and the 
cholesterol-lowering drug lovastatin (Mevacor) 
(Engelhardt, Gore-Langton, & Armstrong, 1988) 
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appear to decrease DHEA/DHEAS specifically 
through inhibition of 17-20 desmolase adrenal 
enzyme activity. 


Glucocorticoid and 
Progesteronal Steroids 


Synthetic glucocorticoids such as dexametha- 
sone and prednisone (Lobo, 1988) and progesto- 
gens such as medroxyprogesterone (Provera) 
and megestrol (Megace) severely lower DHEA/ 
DHEAS levels. In terms of natural metabolism 
in the adrenal gland, cholesterol-pregnenolone 
is metabolized either to cortisol and progester- 
one or to DHEA/DHEAS,. When cortisol and 
Progesterone production is blocked by inhibi- 
tion of the enzyme 3-beta hydroxysteroid dehy- 
drogenase, excessive levels of DHEA/DHEAS 
may be produced. Conversely, as cortisol levels 
tise during stress and chronic illness, DHEA/ 
DHEAS levels are decreased. 


Anticonvulsant Drugs 


The high incidence of nonseizure-related frac- 
tures occurring in male and female epileptic 
Patients may be due to the DHEAS-lowering 
effect of anticonvulsant drugs (Kraus et al., 
1983). Carbamazepine (Tegretol), phenytoin, 
and phenobarbital all reduce DHEA/DHEAS 
(Connell, Rapeport, Beastall, & Brodie, 1984; 
Isojarvi, Pakarinen, Ylipalosaari, & Myllyla, 
1990; Levesque, Herzog, & Seibel, 1986). Only 
Sodium valproate (Depakene) appears to leave 
DHEA/DHEAS levels unaffected (at therapeu- 
ie doses) (Isojarvi et al., 1990; MacPhee, Lar- 
kin, Butler, Beastall, & Brodie, 1988). Generally 
anticonvulsant drugs lower DHEAS during 
chronic treatment, but cause no change in testos- 
terone, free testosterone, and estradiol (Isojarvi 
* al., 1990), DHEAS levels in untreated male 
and female temporal-lobe epileptics are no dif- 
eae, from those in normal subjects (Levesque 
rack 1986). Decreased sex drive during anticon- 
Me DH therapy has been attributed to reduction 
singers AS, since other androgens such as tes- 

ne are not reduced (Connell et al., 1984; 


Isojarvi et al., 1990; MacPhee et al., 1988). 
Aminoglutethimide, which is now used to con- 
trol prostate cancer through suppression of ad- 
renal androgens, was originally used as an anti- 
convulsant to treat epilepsy, but was found to 
be too toxic. 


Alcohol 


Alcohol injection can potently and rapidly re- 
duce brain levels of DHEA/DHEAS within 30 
minutes, and recovery to normal levels takes 
about four hours (e.g., Becker et al., 1988); 
chronic alcohol-induced cirrhosis is character- 
ized by lowered DHEAS. Women alcoholics 
free of cirrhosis have reduced DHEAS as well 
as women with non-alcoholic cirrhosis (Becker 
et al., 1991). Jasonni et al. (1983) found lower 
DHEAS levels in women alcoholics with cir- 
thotic liver disease, despite an increase in the 
other main adrenal androgen, androstenedione. 
Similarly, male alcoholics with cirrhosis may 
have higher androstenedione but lower DHEAS 
(Becker et al., 1991). Since DHEAS is the only 
sex hormone that decreases substantially and 
progressively before the age of 60, the low levels 
of DHEAS found in female and male alcoholics 
(Becker et al., 1988; Becker et al., 1991) indicate 
a premature aging effect. 


DRUGS STIMULATING DHEAS 


Nicotine, bupropion (Wellbutrin), trilostane 
(Modrastane), and €postane are among the few 
drugs shown to selectively increase DHEAS. 
Recently metformin and calcium-channel block- 


ers have also been shown to increase DHEAS 
in some circumstances. 


Nicotine 


DHEAS is measured chiefly for diagnosis and 
treatment of virilization in women (i.e., hirsu- 
usm and acne), However, Barrett-Connor and 


Khaw (1987) found higher mean levels of 
mokers aged 30 to 80 


DHEAS for current male s: 
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in a large cohort study. DHEAS levels remained 
significantly higher when adjusted for age and 
body mass index (BMI). Androstenedione and 
estrogen levels were also significantly higher in 
male smokers versus nonsmokers. The signifi- 
cantly higher mean DHEAS levels in the male 
cohort reported in 1987 remained when the num- 
ber of men was later expanded from 590 to 986 
(Barrett-Connor, 1988). 

Any hormonal health or sexual advantage 
of higher DHEAS levels in smokers would be 
cancelled by a concurrent increase in cortisol 
(besides the direct adverse sexual effects of 
smoking). Smoking increases ACTH, adrenal 
androgens, progesterone, and cortisol (Yeh & 
Barbieri, 1989). Smoking also increases vaso- 
pressin (Chiodera & Coiro, 1990), which has 
been shown to increase DHEAS and to be inhib- 
ited by cortisol. There is some possibility that 
smoking-induced increases in DHEAS may con- 
tribute to the approximate 5% lower weight 
in smokers, currently attributed to metabolic 
factors. 


Bupropion 


Bupropion has seizurogenic activating proper- 
ties, but contrary to current clinical perceptions, 
they are only slightly greater than those of most 
other approved antidepressants. Due to its affin- 
ity for sigma receptors, bupropion may have 
an excitatory effect on glutamate amino acid 
transmission, which in turn may facilitate sexual 
and orgasmic sensations in people who have 
experienced deficits in this area. The confluence 
of effects of DHEA/DHEAS, bupropion, and 
limbic activation characterized by theta rhythms 
thus appears to be involved in a potentiation 
of sexual desire and response. In addition, the 
sexual stimulant drug I-deprenyl, which acti- 
vates copulation and ejaculation in rats, also 
selectively induces EEG theta in rats (Nickel, 
Schulze, & Szelenyi, 1990). At the present time, 
practically nothing is known about the biochem- 
ical triggers and nature of orgasm. Further re- 
search on DHEA, sexual stimulant drugs, and 
theta rhythms is needed to analyze orgasm in 
the context of sexual psychopharmacology. 
There are surprisingly few drugs known to 


increase DHEAS levels. For this Teason, We were 
surprised to find that bupropion (Wellbutrin) 
increased DHEAS in women during our sexual 
dysfunction treatment trial (see Chapter 27). As 
far as we know, bupropion is the only antide- 
pressant that increases DHEAS., Any chemical 
change discovered due to bupropion is of partic- 
ular interest, because its mechanism of action 
is imperfectly understood. It has been shown to 
effect known neurotransmitter/hormone/pep- 
tide receptors minimally except for the dopa- 
mine uptake transporter. However, DHEAS is 
rarely measured. We were interested in measur- 
ing it in our study to explore its possible contri- 
bution to sexual function. 

Unfortunately, the makers of bupropion, 
Burroughs Wellcome, did not pursue further 
monitoring of DHEAS levels in other clinical 
protocols, even those involving treatment of 
sexual dysfunction—further reflecting the ex- 
tent to which sex hormone consequences of psy- 
chotropic drugs are overlooked by both drug 
companies and the Federal Drug Administra- 
tion. Without additional monitoring of DHEAS 
levels during bupropion treatment, we cannot 
confirm our findings through others’ research. 
We consider the rise in DHEAS meaningful in 
our study because (1) it clearly occurred in 
women treated with drug rather than with pla- 
cebo; (2) it was positively correlated with recov- 
ery from sexual dysfunction; (3) it reversed when 
bupropion-treated women were switched to pla- 
cebo; and (4) no changes occurred in the many 
other sex hormones and steroids measured. 

Increased levels of DHEAS may cause some 
women to experience irresistible but transient 
physical sensations as DHEAS reaches a peak 
level in the vagina before the body’s hormonal 
feedback system has the opportunity to adjust 
to this increased tissue level. Since DHEAS is 
metabolized to estrogens, and estrogens sensl- 
tize receptors to sexually active peptides like 
oxytocin, DHEAS could also increase sexual 
touch potency indirectly. 

No significant change in DHEAS levels 0¢- 
curred in male subjects taking bupropion, either 
in the sexual dysfunction-low sex drive protocol 
or in our subsequent trial of bupropion as 4 
treatment for impotence (see Chapter 27). How- 
ever, our male sexual dysfunction subjects were 
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on the average, older than our female subjects 
(mid-40s in men versus mid-30s in women). It 
would be interesting to study the DHEAS re- 
sponse to bupropion in young men between the 
ages of 20 and 30, before DHEAS has begun 
its decline during aging. 

The increase of DHEAS in subjects taking 
bupropion was apparently not related to the 
dopaminergic properties of bupropion. Antido- 
paminergic neuroleptic drugs have been found 
to increase DHEAS, but this increase could have 
been an indirect effect of increased prolactin 
(Oseko et al., 1986). 

We have hypothesized that DHEAS is in 
some way related to EEG theta activity, which 
is increased not only by antidopaminergic neu- 
roleptics but also by dopamine D, receptor stim- 
ulation. Differences in dopamine receptor sub- 
types D, and D, have been reviewed by Ongini 
and Longo (1989). Possibly, the dopamine-2 
(D,) receptor lowers DHEAS (DHEAS is low- 
ered when hyperprolactemia is treated with the 
D, agonist bromocriptine), just as it decreases 
theta activity, inhibits inositol phosphate (IP;) 
activity, inhibits adenylate cyclase, and de- 
creases sensitivity to seizure. 

In contrast, the rarely studied dopamine-1 
(D;) receptor increases theta activity, increases 
IP; activity, increases adenylate cyclase, and 
increases seizure sensitivity, The D, receptor 
may also increase DHEAS, possibly in conjunc- 
tion with excitatory amino acid activation in the 
limbic system. As a dopamine uptake-inhibitor, 
bupropion may increase the activity of both Di 
and D, receptors, A Possible excitatory amino 
acid effect through bupropion’s action on the 
Sigma receptor could reinforce the action of the 

1 receptor leading not only to an increased 
S€Nsitivity to seizure, but also to an increase in 
DHEAS activity, 

As a sexual stimulant the interrelationship 
of bupropion with DHEAS and theta rhythms 
(Which are triggered by orgasm) should be ex- 
ee dads the sexual stimulant |- 
ie also generates theta, while d-amphet- 

Uppresses theta (Nickel et al., 1990). The 
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aged our investigation of the site where sub- 
erariees act in the brain, leading to our interest 
in the limbic system. Our extended consider- 
ation of DHEAS as a sex hormone in this book 
reflects its possible stimulatory actions on sex 
and health, even though the literature on DHEAS 
is sparse. 


Trilostane and Epostane 


Trilostane (Modrastane) increases DHEA/DHEAS 
by blocking 5-beta-hydroxysteroid dehydroge- 
nase (3B-HSD) enzymatic metabolism of the 
precursor steroids pregnenolone and DHEA to 
progesterone and cortisol (Komanicky, Spark, 
& Melby, 1978). Essentially, synthesis of cortisol 
and progesterone is blocked and, consequently, 
there is more precursor available for DHEA/ 
DHEAS synthesis. Trilostane decreases the ex- 
cess cortisol production of Cushing’s disease. 
The hypothalamic-pituitary-adrenal axis appar- 
ently adjusts itself so that cortisol and progester- 
one do not fall below normal levels, but DHEA/ 
DHEAS continue to be elevated. The 17-20 
desmolase pathway to DHEA becomes a safety 
valve absorbing excessive cortisol and progester- 
one production precursor. 

Whereas P-450 enzyme inhibitors can reduce 
DHEA/DHEAS by blocking the 17-20 desmo- 
lase enzyme path, trilostane increases DHEA/ 
DHEAS by blocking the alternate 3B-HSD en- 
zyme path. 

Though the ovaries and testes also POssess 
important 3B-HSD enzymes specific changes 
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affords increased flexibility and perhaps is more 
natural. However, the resultant metabolic ef- 
fects may be less specific than with the use of 
Treceptor agonists and antagonists. 

Enzymatic activity also shows essential sex 
differences that could be responsible for unpre- 
dictable reactions. The sex differential is re- 
duced with age: Enzymatic activity in men 
slowly shifts during aging to that characteristic 
of women (a return to the female mode from 
which males deviate during fetal growth). Due 
to major sex differentials, it is essential that 
enzyme-changing drugs be carefully tested in 
both women and men. 

Trilostane has been investigated (in England) 
for the treatment of breast cancer in post- 
menopausal women (Beardwell et al., 1983; 
Beardwell, Hindley, Wilkinson, John, & Bu’- 
Lock, 1985; Williams et al., 1987). However, 
its apparently small effect on breast cancer 
seems to be due to inhibition of the conversion 
(aromatization) of adrenal androgens (primarily 
androstenedione) to estrone, rather than to its 
inhibition of 3B-HSD, which results in DHEAS 
elevation (Beardwell et al., 1985). The fatigue, 
lethargy and nausea experienced by many breast- 
cancer patients treated with trilostane are remi- 
niscent of, but less severe than, the side effects 
of aminoglutethimide and ketaconazole, which 
are used in the treatment of prostate cancer. 
Aminoglutethimide and ketaconazole block ad- 
renal cortisol and progesterone; they also lower 
DHEA/DHEAS levels by inhibiting P-450/17- 
20D enzymes. 

Assessment of the clinical effects of trilos- 
tane-induced DHEAS elevation is confounded 
by its effects on progesterone and cortisol. The 
hypothalamic-pituitary-adrenal axis appears to 
compensate for trilostane’s 3B-HSD block, so 
that normal cortisol and progesterone levels are 
maintained. The increase in DHEA/DHEAS 
may reduce or inhibit progesterone/cortisol ef- 
fects. We might speculate that many negative 
effects of adrenal androgens, such as hirsutism 
and prostate growth, might be due to andro- 
stenedione rather than to DHEA/DHEAS. AI- 
terations in trilostane’s chemical structure may 
eventually yield a drug which specifically and 
precisely stimulates an increase in DHEA/ 
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DHEAS. Inhibition of 3B-HSD enzymatic ac. 
tion, properly modulated, may be an €xcellent 
way to increase DHEA/DHEAS., However, if 
enzymatic metabolism to DHEA/DHEAS itself 
is reduced by aging, merely decreasing compe- 
titive metabolic pathways may be insufficient 
to cause a notable increase. Direct DHEA/ 
DHEAS supplementation or direct stimulation 
of the inner regions of the adrenal gland Produc- 
ing DHEA/DHEAS may be necessary when 
there has been a decrease in physiological reac- 
tivity. 

The tumor promoter 12-0-tetradecanoyl-13- 
acetate (TPA) has an opposite enzymatic effect 
to trilostane: enhancing 3B-HSD and possibly 
inhibiting 17-alpha and 17-20 desmolase en- 
zymes. These enzymatic changes cause increases 
in progesterone and corticosterone synthesis and 
reduction in DHEA/DHEAS synthesis in cul- 
tured human adrenocortical cells (McAllister & 
Hornsby, 1987). Pathological changes in adre- 
nal steroid production due to endogenous TPA- 
like substances possibly causing cancer growth 
might be limited or reversed by use of trilostane. 

Epostane, a different version of trilostane 
with similar chemical actions, can safely induce 
termination of the fetus by decreasing progester- 
one (Crooij et al., 1988). Epostane acts through 
progesterone inhibition in a manner similar to 
the notorious abortion pill RU-486 (mifepri- 
stone), which blocks progesterone and cortisol 
by a more direct receptor antagonist mecha- 
nism. Epostane is not available in the United 
States; but trilostane, which is, may have a 
similar abortive action, though it has not been 
tested for this controversial application. 


INSULIN-DHEA DYNAMICS 


There is an inverse relationship between insulin 
and DHEAS: Elevated insulin levels or insulin 
administration decrease DHEAS in men and 
women; elevated DHEAS in men is associated 
with decreased insulin, though not glucose toler- 
ance, indicating a decrease in unhealthy insulin 
resistance (Beer, Jakubowicz, Beer, & Nestler, 
1994; Diamond, Grainger, Laudano, regal 
Zych, & Defronzo, 1991). DHEAS levels ar 
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typically lower in disease states associated with 
insulin resistance or hyperinsulinemia such as 
hypertension (Nestler, Beer, Jakubowicz, & 
Beer, 1994). Insulin has been shown in humans 
to inhibit the adrenal 17,20-lyase enzyme neces- 
sary for DHEA production (Nestler, McClana- 
han, Clore, & Blackard, 1992). 

Treatment of obese hypertensive men with 
the dihydropyridine calcium channel blockers 
amlodipine (Norvasc) or nitrendipine (Baypress, 
not available in the United States) decreased 
both hyperinsulinemia and insulin resistance 
while increasing DHEAS levels, indicating that 
the elevated DHEAS could have been responsi- 
ble for the decrease in insulin pathology (Beer, 
Jakubowicz, Beer, Arocha, & Nestler, 1993; 
Beer, Jakubowicz, Beer, & Nestler, 1993). How- 
ever, treatment of obese, hypertensive post- 
menopausal women (n = 13) with the nondihy- 
dropyridine calcium channel blocker diltiazem 
(Cardizem) lowered insulin levels by almost 50% 
without any increase in DHEAS, suggesting that 
this beneficial effect on insulin in women was 
not due to a change in DHEAS levels (Beer et 
al., 1994). However, none of the female post- 
menopausal patients was on estrogen replace- 
ment therapy, which conceivably could reduce 
sensitivity to, or potency of, DHEA. 

Twenty-one-day treatment of both normal 
and obese hypertensive nondiabetic men with 
the proven antidiabetic drug metformin (avail- 
able in the United States in 1995 and currently 
available throughout the world, usually under 
the brand name of Glucophage) has been shown 
by Nestler et al. (1994) to increase DHEAS by 
48% in obese hypertensive men and by 80% 
in nonobese normotensive men. Furthermore, 
DHEAS increases showed a positive correlation 
with decreases in insulin levels. Nestler et al. 
(1994) point out that there is a progressive, 
age-related decrease in DHEAS in humans and 
an age-related increased prevalence of insulin 
eis and hyperinsulinemia, indicating that 
orate supplementation may prevent or ame- 
acters in-related pathology in diabetic 

ypertensive older men and women. It 

should be noted that, in contrast to the benefi 
cial effect of se ‘ enefi- 
increageaicean AS, testosterone typically 
sulin resistance (Buffington, 1991; 
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Polderman, Gooren, Asscheman, Bakker, & 
Heine, 1994). ; 
Similar to DHEA, growth hormone and insu- 
lin-like growth factor-1 (IGF-1) also decrease 
over age 35, with possible negative effects on 
health (Corpas, Harman, & Blackman, 1993). 
Chronic three-month placebo-controlled treat- 
ment of both men (n = 13) and women (n = 
17) aged 40 to 70 with 50 mg/day physiologic 
replacement doses of DHEA has been shown 
to produce increased IGF-1 and decreased IGF-1 
binding protein (IGFBP-1) in the treated group 
but not in the placebo group) (Morales, Nolan, 
Nelson, & Yen, 1994). The decrease in IGFBP-1 
increased free IGF-1 available for metabolic 
homeostasis (Morales, Nolan, et al., 1994). Fur- 
thermore, improvements in well-being, includ- 
ing increased energy, more relaxed feeling, im- 
proved mood, and stress tolerance, were noted 
in both men and women treated with DHEA. 


TRANSCENDENTAL MEDITATION 


The association of DHEA/DHEAS with limbic 
system activity has been reinforced by findings 
that Transcendental Meditation (TM) may in- 
crease blood levels of DHEAS (and even prevent 
decreases with aging) compared to non-practic- 
ing control groups (Glaser, Brind, Eisner, & 
Wallace, 1986). DHEAS levels were measured 
in 252 men and 74 women who were experienced 
practitioners and compared to levels in 799 men 
and 173 women who were not practitioners. 
Results were analyzed by sex and age. Mean 
DHEAS levels were higher in women in each 
of five age groups, but levels were higher only 
in men over 40 years old. No significant differ- 
ences were found between younger (under 40 
years old) and controls. Mean DHEAS levels 
were 47% higher in TM women over 45 and 
23% higher in TM men over 40, Adjustments 
for diet, obesity, and exercise could not account 
for the significant DHEAS differences. DHEAS 
ee i the older practitioners were comparable 
to levels found in cont i 
be rols five to ten years 
cast acre eroee te Ate 
ely related to DHEAS 
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levels (i.e., DHEAS levels became lower as type- 
A scores rose). However, in 15 age-matched men 
who had practiced Transcendental Meditation 
for about 12 years, type-A behavior scores were 
Positively related to DHEAS levels. The immune 
System enhancement sometimes shown in expe- 
rienced meditators (Smith, G.R., et al., 1989) 
may be due in part to increased DHEAS activity. 

These two studies, both conducted at Mahari- 
shi University, indicated that long-term Tran- 
scendental Meditation practice may increase 
DHEAS levels, perhaps by decreasing stress that 
lowers DHEAS. 

In another study with male subjects con- 
ducted at Maharishi University (Hill, Wallace, 
Walton, & Myerson, 1989), serotonin and pro- 
lactin were found to be decreased during actual 
meditation. Years of TM practice were inversely 
related to prolactin levels, and type-A behavior 
scores were positively related to prolactin levels. 
Opposite effects of Transcendental Meditation 
on DHEAS in comparison with prolactin would 
be in accord with opposite effects on sex. 
DHEAS increases sexual responsiveness; pro- 
lactin decreases sexual responsiveness. How- 
ever, such opposite sexual effects could be con- 
founded by the fact that prolactin itself tends 
to increase DHEAS levels. 

The studies at Maharishi University, which 
reported increased DHEAS among TM prac- 
titioners, used experienced meditators of Tan- 
tric Yoga, which is intended to focus on sexual 
energy (Kundalini). Proficient meditators dem- 
onstrated increased EEG theta power during 
meditation, which peaked during Samadhi states 
(Corby, Roth, Zarcone, & Kopell, 1978). Such a 
finding would suggest that meditation increases 
both EEG theta and DHEAS, indicating limbic 
activation. 

Tantra meditators often report energy bursts 
or “rushes” during meditation which are sugges- 
tive of orgasmic sensations. Corby et al. (1978) 
has also shown that the most proficient Tantra 
meditation subjects (“experts”) had increased 
theta power in their EEGs during normal con- 
sciousness outside of meditation states. Studies 
of Zen masters with 22 to 55 years of training 
have shown that there is a switch into rhythmical 
EEG theta activity in the final and highest stage 
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of meditation (Echenhofer & Coombs, 1987) 
Kissin (1986) has suggested that altered states 
of consciousness involve activation of theta ac. 
tivity in the limbic septum and hippocampus 
and he associated limbic activation with sexual 
euphoria and orgasm. Heath (1963) has shown 
that stimulation of the septum in humans elicits 
sexually pleasurable sensations resembling or- 
gasm. 

The limbic areas activated by meditation may 
also be activated by DHEA/DHEAS (Carette 
& Poulain, 1984), Experienced TM meditators 
show higher levels of DHEA/DHEAS than non- 
meditator controls. Thus, DHEA/DHEAS can 
be associated with sensations felt during medita- 
tion, and these sensations can in turn be associ- 
ated with human orgasm. The abundant evi- 
dence of excitatory limbic actions of DHEA/ 
DHEAS, pregnenolone, and pregnenolone sul- 
fate has suggested that increases in limbic theta 
power during meditation are in some way associ- 
ated with DHEAS, which appears to be in- 
creased by regular practice of meditation. It is 
possible that study of the relationship between 
DHEA/DHEAS and limbic theta power could 
reveal information on the nature of orgasm in 
particular and sexual activation in general. 


LONGEVITY, DISEASE, AND DHEA 


DHEA/DHEAS appears to be a “healthy” ste- 
roid that enhances the quality of life and pro- 
motes longevity. The association of lowered 
DHEAS levels with degenerative disease and 
mortality has proved to be remarkably consis- 
tent, especially considering that DHEA/DHEAS 
is a mysterious sex hormone with unknown 
functions currently measured chiefly by derma- 
tologists to diagnose pathological hyperandro- 
genic states. Research has shown that DHEA/ 
DHEAS clearly decreases during aging, times 
of chronic stress, and in the presence of disease. 
Indeed, its decline could be a catalyst for illness 
and aging. Although we do not have enough 
data to ascertain cause-and-effect relationships, 
we do know that DHEA decreases as these con- 
ditions worsen (see Table 9.2). 

Semple, Gray, and Beastall (1987) measured 
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adrenal steroid levels in acutely ill (less than two 
weeks) and chronically ill (more than two weeks) 
patients versus healthy controls. DHEAS levels 
dropped extremely low in the chronically ill pa- 
tients (although another adrenal androgen, an- 
drostenedione, did not change), but not in the 
acutely ill patients. Parker, Levin, and Lifrak 
(1985) compared adrenal hormone levels in the 
severely ill. Cortisol levels were consistently ele- 
vated and DHEA/DHEAS levels were lower. 
Parker hypothesized that during serious illness, 
there is a shift in the metabolism of adrenal 
pregnenolone toward glucocorticoids and away 
from DHEA/DHEAS. 

Abnormally high levels of glucocorticoids 
compromise immune function and bone growth. 
They also cause degenerative loss of neurons, 
particularly in the hippocampus, which is es- 
sential to cognitive function and memory (Sa- 
polsky, Krey, & McEwen, 1986). In contrast, 
DHEA can protect immune function, inhibit 
carcinogenic tumors, decrease toxic actions of 
glucose and lipids, promote bone growth, and 
oppose glucocorticoid neurotoxicity (Regelson, 
Loria, & Kalimi, 1988; Schwartz et al., 1983; 
Schwartz, Fairman, Polansky, Lewbart, & 
Pashko, 1989). DHEA also inhibits the tumor- 
promoter TPA and excess glucose-6-phosphate 
dehydrogenase (G-6-PDH), which is an enzy- 
matic factor in cell proliferation and carcino- 
genic activation (Cleary et al., 1984; Marks & 
Banks, 1960; Schwartz, Hard, Pashko, Abou- 
Gharbia, & Swern, 1981). 

Female breast cancer is associated with low- 
ered DHEA/DHEAS and low urine concentra- 
tions of the DHEA metabolites androsterone 
and etiocholanolone (Schwartz et al., 1983). In 
a prospective study of women aged 30 to 59, 
Bulbrook, Hayward, and Spicer (1971) found 
lowered DHEA metabolites up to nine years 

Prior to cancer diagnosis; a greater risk for 
developing breast cancer was associated with 
below normal DHEA metabolites, 

Barrett-Conner, Khaw, and Yen (1986) found 
that older men (aged 50 to 80) with higher DHEAS 
levels lived longer and showed a lowered inci- 
dence of heart disease. A 100 mcg/dl increase 
pete ta level was associated with a 36% 

uction in death from any cause and a 48% 
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reduction in death from heart disease. Subse- 
quent studies by Barrett-Conner and Khaw 
(1987) replicated the inverse relation of DHEAS 
to death and heart disease for older men. 

However, these studies inexplicably found 
the reverse relationship in older women (aged 
60 to 80). Death and heart disease in women 
was greater with higher DHEAS levels. The 
difference in ages between male and female co- 
horts (men 50 to 80; women 60 to 80) might 
account for some of this apparent sex differ- 
ence, with differences in normal DHEAS levels 
between 50 and 60 more indicative of accelerated 
aging or degenerative disease states than the 
minimal levels reached beyond age 60. Rozen- 
berg, Ham, Caufriez, et al. (1990) found lower 
DHEAS in gynecology clinic female inpatients, 
compared to outpatients between the ages of 40 
and 60, but undifferentiated low levels in female 
patients older than 60. 

In other studies, lower DHEAS levels in 
women were associated with higher risk factors 
for cardiovascular disease. In a random survey 
of a normal community sample of men and 
women between 20 and 70 years old (Nafziger, 
Herrington, & Bush, 1991; Nafziger, Jenkins, 
Bowlin, & Pearson, 1990), DHEAS levels were 
significantly and positively correlated to the car- 
diovascular protective factors of high-density 
lipoproteins (HDL) and apolipoprotein A in 
men but not in women. However, DHEAS levels 
in women were significantly and inversely re- 
lated to the cardiovascular risk factors of choles- 
terol, low-density lipoproteins (LDL), apolipo- 
protein B, and triglycerides. 

In a large study of hormonal differences be- 
tween healthy and diseased men aged 40 to 
70, Gray et al. (1991) found significantly lower 
DHEAS level in diseased men (9% lower), and 
a 22% lower DHEAS level in men with heart 
disease alone. Diseased men were defined by 
the presence of one or more of the following 
factors: obesity, alcoholism, Prescription medi- 
cation, prostate problems, and chronic diseases 
such as cancer, heart disease, diabetes, or ulcer, 

DHEAS levels are lower in diabetic men, 
despite normal levels of androstenedione and 
cortisol (Ando, Rubens, & Rottiers, 1984). An- 
do, Rubens, and Rottiers (1985) suggested that 
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Table 9.2 Disease and 
DHEAS Levels 


Degenerative States Associated with Lowered DHEA/ 


Disease 


Research 


Alzheimer’s disease 

Anorexia nervosa 

Lupus autoimmune dysfunction (systemic 
lupus erythematosus) 

Rheumatoid arthritis 


Graves’ disease 
Cholecystectomy surgery 
Burn injuries 


Intensive care 

Ovarian cancer 

Pre-surgery patients 

Hypothyroidism 

Chronic obstructive pulmonary disease 


Sunderland et al., 1989 

Winterer et al., 1985 

Jungers et al., 1982; Lahita, Bradlow, Ginzler, 
Pang, & New, 1987 

Cutolo et al., 1984; Cutolo, Balleari, Giusti, 
Intra, & Accardo, 1991; Feher & Feher, 1984 

Ahmad, Penhale, & Tatal, 1985 

Semple et al., 1987 

Lephart, Baxter, & Parker, 1987; Semple et al., 
1987 

Wade et al., 1988 

Heinonen, Koivula, & Pystynen, 1987 

Parker, Levin, & Lifrak, 1985 

Bassi et al., 1980 

Semple, Beastall, Gray, & Thompson, 1983 


the progressive decrease of DHEAS levels in 
diabetic males indicates an accelerated process 
of aging due to diabetes. Interestingly, DHEAS 
levels have not been found to be decreased in 
diabetic women (Nyholm et al., 1989). 

One of the chief effects of aging is difficulty 
in adapting to or recovering from physical 
stress. Adaption and recovery require the partic- 
ipation of all body parts and functions, from 
molecular enzymatic reactions to large muscle 
activity. With less physiological resilience, more 
damage is incurred during times of stress. 
Rhythmic processes lose their exactness and co- 
ordination; the body cannot go as fast or act 
as precisely as it did when young. The optimal 
range and margins for error are reduced, so that 
the body reacts progressively less successfully. 
If an athlete is injured at the age of 20, he may 
recover within a few days or even play through 
the injury; but if injured at 40, recovery may 
take weeks and is often incomplete. A 20-year- 
old punk rocker can survive a night of blasting 
music with only a mild, lingering buzz; a 40- 
year-old rocker might take days to get over the 
aural fatigue and suffer a severe headache as 
well as actual neural damage. It is not yet clear 
that reduced DHEA is cause for decreased re- 
covery or if decreased recovery shifts body me- 


tabolism away from production of DHEA, per- 
haps to better “allocate resources.” 

Due to recent intense research in biotechnol- 
ogy, the beneficial effects of DHEA on the 
immune system has become particularly impres- 
sive. DHEA supplementation corrects negative 
cytokine interleukin-6 (IL-6) function in aged 
mice (Daynes et al., 1993) and enhances positive 
human T-cell interleukin-2 (IL-2) activity (Su- 
zuki, Suzuki, Daynes, & Engleman, 1991). Im- 
mune dysregulation leading to insufficient im- 
mune function during old age is characterized 
by increased IL-6 production and decreased IL-2 
production (Weksler, 1993). Treatment of old 
mice with DHEAS has resulted in increased 
antibody response to foreign antigens and rever- 
sal of dysregulated cytokine production by T- 
cells (Weksler, 1993). Tissue metabolites of 
DHEA have also been suggested to be involved 
in the immune response of various tissues 1n 
mice (Morfin & Courchay, 1994). 

Many positive findings involving DHEA and 
immunity may not as yet have been published 
due to proprietary considerations crucial to bio- 
tech company research and testing. A recent 
placebo-controlled study in 11 healthy poss 
menopausal women (n = 11) treated with phys- 
iologic 50 mg/day micronized DHEA for three 


Despi 
DHE 
or pl 
stance 
on en 
sizing 
well a 


1983 


of DHEA, per. 
€s.” 

h in biotechnol 
DHEA on the 
icularlyimpres 
orrects negalve 


pce 
ins tei 


weeks showed decreased IL-6 and enhanced nat- 
ural killer-cell number and cytotoxity (Casson 
et al., 1993). DHEA treatment trials in HIV 
patients are currently being conducted (Dyner 
et al., 1993). 

Multitudinous studies of various disease and 
degenerative states have reported correlations 
with lowered DHEA/DHEAS levels. 


CONCLUSIONS 


Despite the fact that there is far more DHEA/ 
DHEAS in the body than testosterone, estrogen, 
or progesterone, these more abundant sub- 
stances generally have been ignored in research 
on emotional and sexual behavior. By empha- 
sizing the importance of DHEA/DHEAS (as 
well as acetylcholine, GABA, excitatory amino 
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acids, and vasopressin) on a level equivalent 
to testosterone, estrogen, and progesterone, we 
hope to shift attention to the neural mechanisms 
that influence sexual desire and activity. The 
benefit of this attentional shift could be the 
integration of cognitive psychology and therapy 
with research focusing on the concrete physio- 
logical areas of pain, pleasure, aggression, and 
other components of sexual behavior. 
Investigation of DHEA and its multidimen- 
sional role in sexuality and longevity could lead 
to the discovery of other critical substances in- 
volved in the complex interaction of mind and 
body, of cognition and stress, and sexual fan- 
tasy, desire, and behavior (not to mention love 
and intimacy). Simplistic preoccupation with 
identifying “aphrodisiacal” hormones could then 
yield to more mature and useful applications of 
sexual pharmacology research and treatment. 
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OBJECTIVES 


e To summarize the physiological impact of 
alcohol abuse 

e To identify gender-related differences in 
effects of alcohol on sexual function 

¢ To explore the impact of alcohol abuse on 
longevity 

© To overview treatment alternatives 


The distinction between alcohol use and abuse 
is not well-defined medically. In lay terms, the 
social drinker, the problem drinker, and the 
chronic alcoholic are regarded as distinct catego- 
ries that tend to remain stable throughout life. 
However, one phase often develops into the 
other, progressively, over time. There are many 
classification systems for determining alcohol 
abuse. Some diagnostic systems utilize demon- 
strable physiological changes to determine de- 
gree of alcohol-induced damage: tissue damage, 
hormonal aberrations, and mental disturbances 
identified in the patient. Others evaluate the 
effects on behavior and ability to function at 
work and in relationships. For instance, Dr. 
Joseph Pursch, the Medical Director of the Ad- 
diction Institute in Costa Mesa, California, uses 
a behavioral, not physiological, definition of 
alcoholism: A person is an alcoholic if his/her 
consumption of alcohol disrupts the lifestyle on 
any level—financially, on the job, in relation- 
ships, or by creating a criminal record (“Driving 
Under the Influence”). In other words, if a 
man consumes only two drinks but experiences 
enough disinhibition to beat his wife, even 


though he is technically a light drinker, he would 
be considered an alcoholic under Pursch’s defi- 
nition. 

There are also numerous theories regarding 
the root cause of alcoholism, ranging from de- 
velopmental experiences to genetic determinants. 
Medicine cannot satisfactorily explain why some 
“social drinkers” progress to alcoholism and 
others do not. Individual, sexual, and ethnic 
differences in metabolism and endocrine reac- 
tions to alcohol intake are complex and insuffi- 
ciently investigated. 

Brain damage is clearly a consequence of 
chronic alcoholism, but the scope and degree 
of deterioration are not fully defined, nor is 
the point at which these consequences become 
irreversible. The memory defects of Korsakoff’s 
syndrome (alcoholic dementia) involve actual 
tissue death in these limbic areas. A better un- 
derstanding of alcohol-induced changes in lim- 
bic mechanisms, acutely and chronically, could 
tell us a great deal about the sexual effects of 
this drug. The expectancy variables associated 
with alcohol (what people think will happen 
when they drink) involve these limbic areas 
where cognitive and social cues interact (the 
amygdala, frontal cortex, septum, hippocam- 
pus, entorhinal cortex, and nucleus accumbens). 
The stimulation of aggression and the muting 
of anxiety during social interactions involve the 
amygdala. Alcohol reduces anxiety and causes 
sedation through GABA receptor activation 
similar to benzodiazepines. At least part of alco- 
hol’s relaxing and inhibitory action is due to 
GABA activation. Consequently, when benzo- 
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diazepines (e.g., Valium) are unavailable, alco- 
hol may be used to reduce panic attacks and 
phobic tendencies. 

The purpose of this chapter is to focus on 
those aspects of alcoholism that specifically per- 
tain to sexual function and dysfunction. There 
are marked, gender-related differences associ- 
ated with alcohol abuse. Sexual dysfunction in- 
creases precipitously with age in male alcoholics. 
A study by Jensen (1984) found that sexual 
problems are present chiefly in alcoholic men 
over 40. In contrast there was no sexual effect 
of age in female alcoholics or in male and female 
controls. Although alcoholic women did not 
notice any adverse sexual effects from the medi- 
cations used adjunctively during withdrawal and 
recovery, the large number (50%) of men who 
related sexual dysfunction to medication begun 
during withdrawal has suggested a major sex- 
linked factor usually ignored in sexual evalua- 
tions of recovering alcoholics. 

Our clinical experience with recovering male 
alcoholics has revealed that chlordiazepoxide 
(Librium) often causes sexual dysfunction (lack 
of desire and ejaculation). It could be assumed 
that the frequent use of chlordiazepoxide and 
other benzodiazepines by recovering alcoholic 
women will cause subtle if indefinite sexual 
problems. While male and female alcoholics 
share many characteristics, their behavioral and 
physiological profiles are actually quite differ- 
ent. The scope of these differences has not been 
generally appreciated in medicine and will there- 
fore be highlighted throughout this chapter. For 
example, the sexual consequences of alcohol 
consumption are different in men and women. 
While blood alcohol levels are increasing, both 
men and women may experience positive sex- 
ual dividends — psychological, via disinhibition; 
physiological, due to various neurotransmitter 
effects or hormonal factors (a transient increase 
in dopamine and an LH surge). As blood alco- 
hol levels reach intoxicating doses, however, 
sexual responsiveness is blunted in both men and 
women. At this point, the sexual consequences 
become quite dissimilar: Men are less able to 
participate sexually, whereas women may be- 
come more receptive and compliant. Women 


can be sexually exploited in this condition, while 
men ordinarily cannot, without an erection 
With increased intoxication, sexual function tn 
both sexes usually becomes irrelevant. Men can 
neither get erect nor ejaculate; women are un- 
able to experience orgasms. The sedating effect 
of alcohol may lead to “blackouts,” stupor, or 
unconsciousness. 

Doses of alcohol are expressed in Various 
units for research study reports. Nonintoxicat- 
ing doses are about 0.06 blood alcohol level 
(BAL) or below. The legal limit for alcohol 
intoxication in various states ranges from 0,08 
to 0.10 blood alcohol level. Social drinkers be- 
come moderately intoxicated at doses from 0.10 
to 0.15 and grossly intoxicated at about 0.20 
or above. Chronic alcoholics may not become 
noticeably intoxicated until reaching over 0.15 
to 0.20 blood alcohol level. Corresponding 
doses and body concentration levels reported in 
the literature in various units are approximately 
as follows: 

0.025% BAL = 25 mg/100 ml blood 
25 mg% 


Il 


An approximate blood alcohol level of 0.15 
would occur when a 150-pound person con- 
sumed three mixed drinks in the space of one 
to two hours. 


THE EFFECTS OF ALCOHOL 
ON SEXUAL FUNCTION 
IN FEMALES 


Female sexual response is not as readily observ- 
able as a male response (erection and ejacula- 
tion), so that meaningful physiological deficits 
are hard to identify. Whether alcoholism causes 
direct physical damage to women’s sexual “cir- 
cuits and organs” is not known yet. However, 
we do know that gynecological disease is far 
greater in alcoholic women than in nonalcoholic 
women and that such diseases may compromis€ 
the function of genital nerves and tissues. 
Acute alcohol intake has not been shown to 
cause significant hormonal changes in young, 
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healthy, nonalcoholic women tested under lab- 
oratory circumstances. Careful studies have 
shown no significant reductions in serum testos- 
terone, luteinizing hormone, follicle stimulating 
hormone, or estradiol (McNamee, Grant, Rat- 
cliffe, & Oliver, 1979; Mendelson, Mello, & 
Ellingboe, 1981). 

Slight elevations of prolactin found during 
the descending limb of the blood alcohol curve 
might be an artifact resulting from the nausea 
often experienced by women administered a 
large dose of alcohol over a relatively short 
period of time (Mendelson et al., 1981). Interest- 
ingly, women do not experience the clear reduc- 
tion of testosterone that men experience after 
administration of high doses of alcohol; alco- 
hol may not be as damaging to ovaries as it is 
to testicles, or more ovarian damage may be 
necessary before testosterone production is af- 
fected. The difference might also be due to more 
adequate adrenal compensation in women than 
in men. 

While alcohol may facilitate a woman’s sex- 
ual receptivity, it also obscures her memory of 
what actually occurs during sex. Prospective 
studies have not been conducted in women alco- 
holics while they are still drinking; rather, most 
studies of sexual functioning depend on wom- 
en’s reports during detoxification and rehabilita- 
tion, during which time they have a very limited 
recall of their responsiveness while alcoholic. 
Studies performed specifically to examine the 
impact of alcoholism on sexual function in 
women are confounded by factors such as dif- 
ferent drinking patterns (bingeing versus heavy 
daily drinking), differential influences of the 
menstrual cycle (women with PMS often drink 
more heavily premenstrually), defective mem- 
ory, increased diseases of the reproductive tract, 
liver, and gonads, as well as the immediate- 
ly disabling and sedative effects of alcohol it- 
self. 

In an excellent clinical examination of female 
alcoholic sexual dysfunction, Forrest (1983) esti- 
mated that 70-80% of alcoholic women entering 
Psychotherapy are found to have secondary or- 
ee dysfunction and approximately 15% 

© never experienced orgasm (primary dys- 
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function).* Masters, Johnson, and Kolodny 
(1988) have estimated 30-40% difficulty in sex- 
ual arousal and 15% difficulty in achieving or- 
gasm in alcoholic women. (In alcoholic men 
they estimated 40% erection problems and 5- 
10% retarded ejaculation.) This percentage 1s 
considerably higher than the figures usually 
cited for alcoholic women (about 5-10%, with 
no difference from female control groups). 

Murphy, Coleman, Hoon, and Scott (1980) 
evaluated sexual dysfunction by self-report 
questionnaire in 74 female alcoholic inpatients 
at a rehabilitation center and a halfway house. 
They also provided a 12-session sexual enhance- 
ment program. Of the 74 women, 31% had 
had no sexual intercourse during the prior six 
months; 74% had never masturbated or had 
stopped masturbating; 29.7% reported little or 
no sexual desire; and 28.4% reported orgasm 
from intercourse less than 50% of the time. 
However, when evaluation was limited to those 
women who had been sexually active during the 
prior six months, substantial numbers reported 
both positive (49%) and negative effects (41%) 
of alcohol on sexual arousal and alcohol on 
sexual performance and response. Overall, the 
frequency of sexual problems reported by the 
alcoholic women was not significantly different 
from that found in a nonclinical sample. How- 
ever, since many of the women revealed sexual 
problems during the 12-session enhancement 
program, the authors believed that the women 
had minimized their initial reports of sexual 
dysfunction. 

In a retrospective study relying upon women’s 
memory and judgment, Apter-Marsh (1984) 
studied 61 middle-class, well-educated former 
female alcoholics with a mean age of 40 anda 
mean length of sobriety of 4.2 years. The women 
reported that frequency of intercourse had been 


*Alcoholic women who enter therapy may be considerably 
more sexually dysfunctional than alcoholic women not re- 
quiring therapy. Lower-class women often cannot afford 
therapy or their husbands may forbid it. Abusive alcoholic 
husbands may be particularly opposed to therapy for their 
alcoholic wives. Tragically, these women usually have ver 

high levels of sexual dysfunction compounded by sever : 
ual physical and emotional trauma. hava 
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highest during active drinking (2.2 times a 
week), much lower during early abstinence (1.1 
times a week), and improved somewhat later 
during sobriety (1.3 times a week). However, 
although intercourse was more frequent during 
active drinking, their ability to reach orgasm 
was reduced compared with later sobriety. 

Jones and Jones (1976) noted that transient 
genital feelings were sometimes experienced un- 
expectedly by volunteer women subjects (who 
were neither alcoholic nor sexually dysfunc- 
tional) given small amounts of alcohol in labo- 
ratory studies. Subjects spontaneously report- 
ed genital sensations as blood alcohol levels 
reached the 0.04% level on the ascending curve. 
The sensations were described as “clitoral tin- 
gling or itching,” with warm feelings in the 
groin area. Sensations dissipated within 10 to 
15 minutes. Although the sensations were often 
intense, they did not occur in every drinking 
session. This initially aphrodisiacal effect of 
alcohol may be attributed to the potentiation 
of luteinizing hormone releasing hormone and 
a rise in estradiol, as well as to disinhibition 
and impairment of judgment. 


Impact of Expectations 


Many women expect alcohol to facilitate sexual 
arousal. They may report increased sexual 
arousal even when they receive tonic water that 
they think (incorrectly) contains alcohol (Wilson 
& Lawson, 1976a, 1978). Physiologically, alco- 
hol progressively decreases a woman’s vaginal 
response (vasocongestion, lubrication) as inges- 
tion exceeds one alcoholic drink. In fact, de- 
creased vaginal responses have been reported 
even at modest doses (Wilson & Lawson, 1978). 
Nevertheless, women will expect and report 
greater sexual arousal as drinking increases, de- 
spite evidence that their vaginal response is de- 
creasing. Wilson and Lawson (1976a) measured 
vaginal response by use of a photoplethysmo- 
graph inserted into the vagina, which assesses 
blood volume and pressure changes by measur- 
ing differences in light reflections. Vaginal re- 
sponses decreased as alcohol levels increased 
toward intoxication levels. Nevertheless, these 


women predicted that they would become More 
aroused as alcohol blood levels increased and 
self-reports after testing affirmed this Predic- 
tion. 

A similar contradiction between Subjective 
and objective sexual arousal measurements was 
noticed by Malatesta, Pollack, Crotty, and Pea- 
cock (1982). Eighteen female college students 
masturbated to orgasm while attached to mea- 
suring devices. Subjective sexual arousal and 
orgasmic pleasure increased at higher alcohol 
levels, despite a decrease in physiologic re- 
sponse. The researchers reported decreased va- 
ginal blood measures, longer time to orgasm, 
and decreased intensity of orgasm at blood lev- 
els that were all under the legal limit (0.08% to 
0.10% BAL). Increasing levels of intoxication 
caused a corresponding delay in orgasm during 
masturbation as well as decreased subjective 
intensity of orgasm. Measured vaginal blood 
volume also decreased. However, despite the 
physiological impairment defined by objective 
measurements and the subjective experience of 
decreased orgasmic intensity, the female sub- 
jects reported greater sexual arousal and more 
pleasure during orgasm as alcohol intake in- 
creased. 

In an extensive study, Barbara Leigh (1990) 
showed that women’s expectations in regard to 
the effects of alcohol on sexual responsiveness 
influenced whether they drank as a prelude to 
sex. Women who expected decreased nervous- 
ness with alcohol were twice as likely to initiate 
sex as women who had less anticipated effect. 
Heavier drinkers expected alcohol to enhance 
sex and decrease nervousness significantly more 
than lighter drinkers. 

In a sample of sexually well-adjusted women, 
drinking heavily clearly induced less sexual de- 
sire and enjoyment than drinking lightly (Wilson 
& Lawson, 1976a). However, sexual desire and 
enjoyment were believed to increase with in- 
creasing alcohol intake. While women usually 
believed that drinking did not influence fre- 
quency of sexual activity (64.2%), more women 
reported that they engaged in sex more fre- 
quently when drinking (22.4%) than when not 
drinking (13.4%) (Harvey & Beckman, 1986). 

There are two particularly informative stud- 
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jes pertaining to women and alcohol which are 
worth reviewing in more detail. The most com- 
prehensive and properly conducted survey of 
women’s experience of alcohol was a 1981 na- 
tional investigation of drinking habits conduct- 
ed by Sharon Wilsnack, Richard Wilsnack, and 
Albert Klassen (Klassen & Wilsnack, 1986; Wil- 
snack, Klassen, & Wilsnack, 1984; Wilsnack, 
Wilsnack, & Klassen, 1987). 

Nine hundred and six women over 21 years 
old were chosen according to statistically proper 
sampling procedures as nationally representa- 
tive. They were given a self-administered ques- 
tionnaire, which they filled out privately, and 
a personal but structured interview, which in- 
cluded questions similar in nature and wording 
to those used by Kinsey in his sex surveys (Kinsey 
et al., 1953). Of the 120 interviewers from the 
National Opinion Research Center, 116 were 
women. None reported any history of alcohol- 
related problems or expressed moral objections 
to alcohol use. A considerable part of the inter- 
view questionnaire was devoted to ascertaining 
family history, physical health, psychological 
problems, social experiences, obstetric and gy- 
necological problems, and drug use other than 
alcohol. (We will only review the sex and alcohol 
questions here.) For purposes of comparison, a 
large and representative group of men was also 
included in the survey. 

Subjects were assigned to different groups, 
depending upon how much they drank. They 
were considered moderate to heavy drinkers if 
they reported four or more drinks per week of 
beer (12 ounces), wine (4 ounces), or liquor (1 
ounce). Each drink was estimated to contain 
slightly less than one-half ounce of alcohol. 

Abstainers were those who had consumed no 
alcohol for the past year (n = 72) or had never 
drunk alcohol (n = 145). Light drinkers drank 
less than four drinks per week and had con- 
sumed at least one drink in the past week. Mod- 
erate drinkers drank more than three drinks per 
pees but less than two drinks daily. Heavy 

Tinkers drank an average of two drinks or more 

Per day. A group of women with a history of 
Previous drinking, who had abstained over the 
pobaL ma was also included. A group of 

a history of periodic binge drinking 
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of at least six drinks per day was also examined 
but not included as a designated group. 


The number of women in each group isshown 


below: 


Abstainers past 12 months 217 (24%) 


Wil 


Abstainers prior 30 days 73 (8%) 
Light drinkers (less than 0.22 

oz./day) = 247 (27%) 
Moderate drinkers (between 

0.22 and 0.99 oz./day) = 261 (29%) 
Heavy drinkers (1 or more 

oz./day) = 108 (12%) 


Responses of each group are summarized in 
Table 10.1 (from data given by Klassen and 
Wilsnack, 1986). The majority of women re- 
ported that they were less sexually inhibited on 
alcohol and felt closer and more open with 
others. Nearly half found sexual activity more 
pleasurable when they drank. These positive 
effects tended to be more frequent in the heavy 
drinker group. (Note that no questions asked if 
sexual activity was ever less pleasurable or less 
intense.) 

The subgroup of heavy drinkers was more 
likely to feel less sexually inhibited while drink- 
ing (80%). Relatively few women had become 
“sexually forward” (20-28%) or less particu- 
lar in their choice of sexual partners (4-12%) 
while drinking, though these behaviors were 
more frequent among heavy drinkers. The ma- 
jority of women reported that aggressive sexual 
advances had been made toward them by “an- 
other drinker,” indicating that women are more 
often bothered by male drinkers rather than 
themselves instigating sexually provocative be- 
havior. 

Among abstainers and light drinkers, fewer 
had ever masturbated (37-39%) than among 
moderate drinkers, heavy drinkers, or tempo- 
rary abstainers. The widest difference between 
abstainers and drinkers was recorded for the 
item dealing with premarital sex: only 18% of 
the abstainers approved of premarital sex, com- 
pared to 74% of heavy drinkers. 

Moderate drinkers generally showed the low- 
est satan of sexual problems or dysfunc- 
tion. Heavy drinkers w i 
daily ae more Me seca cai 

interest than 
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Table 10.1 1981 National Survey of Alcohol Drinking in Women 


Percent (%) Positive Response to Sex Questions 


Modified from Klassen and Wilsnack, 1986 


Temporary Light Moderate Heavy 
Abstainers Drinkers Drinkers Drinkers 
(past 30 (<0.22 (0.22-.99 (lozor 


Abstainers days) oz/day) 02z/day) more/day) 
When Drinking 
Less inhibited about sex 56 63 68 
Sex more pleasurable 40 47 56 
Feel closer to partner/other 61 60 67 
Easier to be open with others 64 73 81 
Ever became sexually forward 20 21 28 
Less particular in partner choice 4 11 12 
Aggression from another drinker 61 58 58 
Sex History 
Never interested/enjoy sex 8 6 3 1 5 
Never orgasm with intercourse 5 5 6 5 7 
Intercourse orgasm < 1/2 time or never 26 27 25 20 28 
Intercourse pain (vaginismus) 16 22 19 13 14 
Partner wants more sex 55 70 56 39 44 
Ever masturbate 31 52 37 49 56 
Premarital sex not wrong 18 35 42 52 74 
Had intercourse before marriage 27 45 49 60 53 


the total subgroup of heavy drinkers (10% ver- 
sus 5% overall); those who drank six or more 
drinks per day at least three times a week re- 
ported a lack of sexual interest at 15% (versus 
5% overall) as well as a higher incidence of 
orgasm failure during intercourse (12% versus 
5% overall). 

One impression gained from this survey was 
that moderate levels of drinking (more than 
three drinks per week but less than two drinks 
daily) were associated with normal sexual ad- 
justment. Interestingly, moderate levels of drink- 
ing have been also associated with greater lon- 
gevity than with histories of abstinence or heavy 
drinkers (De Labry et al., 1992). 

The size and representativeness of the sample 
make these results particularly impressive. Un- 
fortunately, the lack of specific questions elicit- 
ing information about current sexual adjust- 
ment and levels of sexual activity lessened the 
usefulness of the survey. Additional questions 
On sexuality appeared to have been asked but 


not reported. It is not clear whether many of 
the differences between groups are significant. 
Other findings not summarized in Table 10.1 
included more frequent experiences of depres- 
sion in the group of heavy drinkers: at least one 
two-week period of depression was reported by 
61% of this subgroup, compared to 38% of 
long-term abstainers. Suicide attempts were also 
associated with heavy drinking (0.2% in long- 
term abstainers, 5% in women who consumed 
two to four drinks daily, 10% in women who 
consumed four drinks or more per day, and 
24% in women consuming six or more drinks 
at least three days a week). It is not clear from 
this study whether depression and suicidal tend- 
encies lead to heavy drinking or the reverse. 
Another useful research project (Beckman, 
1979) studied 103 women who had no history 
of alcoholism or psychiatric disorders. Twenty- 
nine percent desired intercourse more when 
drinking and 32% enjoyed intercourse more 
when drinking. Beckman also studied another 
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group of 120 alcoholic women. of these, 57% 
desired intercourse more when drinking, 55% 
enjoyed intercourse more when drinking, and 
55% engaged in intercourse more when drink- 
ing. However, these alcoholic women reported 
significantly less sexual satisfaction than normal 
or psychiatric control groups. 

In 1986, Harvey and Beckman conducted a 
detailed study using daily logs of alcohol intake 
and sexual activity kept by 69 nonalcoholic 
woman social drinkers (aged 18-34) recruited 
from a college population. The study was lim- 
ited to women reporting alcohol consumption 
at least twice a week, but not consuming over 
three drinks per day. The subjects had never 
been treated for alcohol abuse. One criterion 
was a stable heterosexual relationship, with sex- 
ual activity occurring at least once a week. Since 
the study was also investigating lapses in contra- 
ceptive use due to alcohol, women using perma- 
nent contraception (such as birth control pills, 
intrauterine devices, or tubal ligations) were ex- 
cluded, as were those with menstrual cycle irreg- 
ularities, histories of mental illness, or histories 
of using recreational drugs other than alcohol. 

Thus, these women were a normal healthy 
group free of influences which would otherwise 
interfere with normal sexual activity. They were 
mainly white (87%), young (mean age of 24), 
highly educated (81% had had two or more 
years of college, 60% were undergraduates, and 
36% were graduate students). For contracep- 
tion, 83% used a diaphragm, 13% used con- 
doms, and 4% used a cervical cap. Sexual activ- 
ity and alcohol consumption were measured 


Alcohol 


rual cycles (mean of 2.8 


over two or three menst 
cycles) by daily logs. ; 

Alcohol use with sexual activity was defined 
as alcohol consumed four hours or less before 
sex. Drinking condition was split into three cate- 
gories: no alcohol, moderate alcohol (three or 
fewer drinks), and heavy alcohol (more than 
three drinks). 

Results (in Tables 10.2 and 10.3) failed to 
show any significant effects of alcohol on sexual 
arousal, pleasure, or orgasm. The only signifi- 
cant difference between groups was reported in 
the category of female-initiated sexual activity, 
which occurred twice as often without alcohol 
than with it. Since the data were collected pro- 
spectively by daily logs rather than retrospec- 
tively, the lack of significant effect on sexual 
arousal or pleasure was particularly intriguing, 
considering that in the heavy alcohol condition 
of more than three drinks some degree of intox- 
ication would be present. This failure to find 
effects of alcohol on sexual function indicated 
that retrospective accounts of alcohol effects 
may not be accurate. Furthermore, as described 
in the laboratory expectancy studies of women 
(Wilson & Lawson, 1976a, 1978), the physiolog- 
ical sexual response may decrease even as wom- 
en subjectively experience greater sexual arousal. 

While a decrease of female-initiated sexual 
activity when drinking was noted in this study, 
data on total occurrence of sexual activity oddly 
were not reported, even though the authors spec- 
ulated that the decrease in female-initiated activ- 
ity while drinking may have been due to an 
increase in male-initiated sexual activity. With- 


Table 10.2 Subject Evaluation of Sexual Effects of Drinking by Daily Logs 


Self-rating sexual arousal (ns) 

Self-rating sexual pleasure (ns) 

% Orgasm during sexual activity (ns) 

Daily female-initiated sexual activity 
(p < 0.001) 

Contraceptive nonuse (% occasions) 


No Moderate Heavy 
Alcohol Alcohol Alcohol 
3.67 3.72 3.93 
3.82 3.81 3.89 

66 66 61 
0.78 0.32 0.41 
23.1 19.2 23:1 


Data from Harvey and Beckman, 1986. 
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Table 10.3 Percent Comparison of Sexual Effect of Drinking* 


When When 
Drinking Drinking When Not Does Not 
@ Little aLot Drinking Matter 
Desire sexual activity most 44.8 16.4 4.5 34.3 
Enjoy sexual activity most 32.8 1,5; 19.4 46.3 
Engage in sexual activity most 13.4 9.0 13.4 64.2 


“By post-study questionnaire. 
Data from Harvey and Beckman, 1986. 


out this additional information, the decrease in 
female-initiated sexual activity with alcohol is 
difficult to interpret, even though it is likely to 
be cited as evidence of a negative effect of al- 
cohol on sexual function. At most, this finding 
indicated that the stereotype of drinking women 
being sexually provocative was not necessarily 
true for well-adjusted women in active and sta- 
ble sexual relationships. 


Impact on Relationship 


A woman portrayed as drinking is perceived by 
both women and men to be less attractive, more 
sexually available, and more likely to have sex 
compared to a nondrinking woman (George, 
Gournic, & McAfee, 1988). Alcohol-induced 
sexual activity in women may cause loss of self- 
esteem, anxiety, distress from lack of self-con- 
trol, and exposure to sexual and physical abuse 
as well as to sexually transmitted diseases — 
factors which invariably impact intimate rela- 
tionships (Schuster, 1988). The contributing fac- 
tors to relationship problems compounded by 
alcoholism are attachment dependencies, poor 
communication between partners, the increased 
probability of aggression and abuse, and under- 
mining of the emotional and sexual bond between 
partners. Alcoholic women are more likely to 
be single or divorced (Schuster, 1988); perhaps 
the inability to respond sexually in a satisfying 
manner is one component of the failed relation- 
ships. Given the possibility of aggressive effects 
of alcohol in women as well as in men, the al- 


coholic woman may attribute all of her prob- 
lems, including her sexual inadequacies, to her 
male partner and be especially cruel and depre- 
cating. In effect, all the problems that plague 
ordinary relationships are exaggerated when al- 
coholism is involved. 

Another major obstacle is the difficulty of 
distinguishing primarily sexual effects from 
changes in relationship dynamics which deter- 
mine sexual desires and response. An intoxi- 
cated woman may feel more sexual desire and 
be more sexually assertive but be less attractive 
and desirable to the partner. With both chronic 
and acute alcohol abuse, general attractiveness 
may decrease and there may be a loss of respect 
from her “respectable” sexual partners and sex- 
ual exploitation by abusive partners. 


Obstetric, Gynecological, 
and Menstrual 
Complications of Alcohol 


The prevalence of heavy drinking in women 
outpatients of obstetric and gynecology clinics 
is about three times higher than in the general 
community (Russell & Bigler, 1979). Wilsnack 
et al. (1984) reported that 77% of alcoholic 
women (compared to 35% of controls) exper 
enced hysterectomy, infertility, miscarriages, OF 
other pregnancy complications. Pelvic inflam- 
matory conditions primarily due to sexually 
transmitted diseases were reported in 50% of 
the alcoholic sample, compared with 10% 1" 
controls (Jensen, 1984). 
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There is a higher prevalence of hysterectomy 
and complications such as infections and bleed- 
ing in women alcoholics. Felding, Jensen, and 
Tonnesen (1992) identified these complications 
in 80% of women who drank more than five 
drinks daily compared to 13% of women who 
drank fewer than two drinks daily. Heavy drink- 
ing apparently compromises both natural im- 
mune defenses and hemostatic control. More 
serious complications such as gynecological sur- 
gery other than hysterectomy, pregnancy prob- 
lems including miscarriage, stillbirth, and pre- 
maturity, and birth defects were significantly 
greater among women who consumed six or 
more drinks at least three to five days a week. 

Menstrual disorders are also prevalent in al- 
coholic women. Amenorrhea or irregular men- 
strual cycles has been found in as high as 85% 
of chronic female alcoholics (Hugues et al., 
1980). In a well controlled residential ward set- 
ting, Mendelson and Mello (1988) reported that 
women who drank more than three drinks a 
day generally experienced menstrual cycle dis- 
ruption. To explore the cause for such disrup- 
tion, Mendelson et al. (1992) administered lu- 
teinizing hormone releasing hormone (LHRH) 
intravenously, simultaneously with alcohol or 
placebo; they found consistent increases of es- 
tradiol with alcohol and LHRH, but not with 
placebo and LHRH. Chronic alcohol-induced 
increases in estradiol could reduce LHRH secre- 
tion and cause amenorrhea or irregular cycles, 
because ovulation is dependent upon appro- 
priate signaling by the LHRH mid-cycle rise and 
fall. These alterations could reflect pathological 
changes in estradiol due directly to alcohol in- 
take or indirectly to changes in liver function 
and to dysregulation of the ovarian-hypotha- 
lamic/pituitary feedback circuit. 

Menstrual cycle disruption by alcohol may 
also occur due to chronic excess activation of the 
hypothalamic-pituitary-adrenal axis. In animals 
(monkeys and rats), administration of cortico- 
tropin-releasing-factor (CRF) has been shown 
to inhibit the pulsatile secretion of LH and FSH 
eee Mello, & Mendelson, 1994). Excess CRF 

also be expected to inhibit sexual desire and 
activity in animals and humans. 


The percentage of women who experienced 
dysmenorrhea, heavy menstrual flow, and pre- 
menstrual discomfort increased with increased 
alcohol intake among drinking women (Mendel- 
son et al., 1992). Conversely, drinking has been 
reported to increase in 67% of menstruating 
alcoholics during the premenstruum (Belfer, 
Shader, Carroll, & Harmetz, 1971; Podolsky, 
1963). 

Moderate alcohol use of up to one drink per 
day may be beneficial for postmenopausal women 
receiving no estrogen replacement therapy, since 
estradiol levels are significantly increased (Ga- 
valer & Rosenblum, 1994). At this moderate 
level of alcohol intake, there is no increased risk 
of liver disease or breast cancer in postmeno- 
pausal women. 


Eating Disorders 
and Alcohol Use 


Excessive alcohol use is frequently associated 
with eating disorders, indicating that both in- 
volve deficient impulse control. In various stud- 
ies, excessive alcohol use has been reported in 6- 
50% of bulimic women and 6-23% of anorectic 
women (Krahn, Gosnell, & Kurth, 1994). In 
a study by Beary, Lacey, and Merry (1986) 
comparing 20 alcoholic women to 20 bulimic 
women, 35% of the alcoholics reported a prior 
major eating disorder and 50% of the bulimics 
reported excessive alcohol use. Eating disorders 
frequently precede alcohol abuse. Excessive al- 
cohol use has been found to increase from 14- 
20% prior to onset of bulimia and to 41-49% 
after bulimia onset (Krahn et al., 1994). By age 
35, 50% of bulimic patients may use alcohol 
excessively (Hatsukami, Mitchell, Eckert, & 
Pyle, 1986), indicating that alcohol abuse is a 
frequent concomitant or alternative to dieting 
and food bingeing. Food deprivation has been 
shown to be a potent stimulus to alcohol depen- 
dence in monkeys and rats (Carroll & Meisch 
1984), Krahn et al. (1994) found a strong associ- 
ation between dieting and prevalence of alcohol 
use In a questionnaire survey of 1,796 female 
freshman college students, 
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THE EFFECTS OF ALCOHOL ON 
SEXUAL FUNCTION IN MALES 


Alcohol is both a drug and a carbohydrate food 
that is extensively metabolized within the testes, 
probably causing testicular tissue damage and 
malnutrition. With just a few drinks, most men 
experience transient boosts in sex drive and so- 
ciability. With continued drinking, however, 
erection and ejaculation abilities systematically 
decrease in a dose-related fashion, to a point of 
total dysfunction. (There is always the exception 
to the general rule: Some men are impotent 
when sober and can only participate in sexual 
activity when drinking.) 

Lemere and Smith (1973) reviewed their ex- 
tensive clinical experience with an estimated 
17,000 alcoholic male patients over a time period 
of 36 years. They noted that 8% remained impo- 
tent after detoxification; after several years of 
sobriety, 50% of these alcoholics recovered nor- 
mal erectile function, but the remaining 50% 
remained partially or fully impotent, despite 
generally strong sexual desire. While such impo- 
tence is often attributed to hypogonadism conse- 
quent to alcoholism, the preservation of sexual 
desire indicated that testosterone levels were 
sufficient —at least within the central nervous 
system. 

The persistence of impotence may be caused 
by a combination of factors: testosterone recep- 
tor degeneration; estrogenic dominance; enzy- 
matic and metabolic pathology in the lower 
intestine, liver, and gonads; or gonadal tissue 
damage. 


Testosterone 


Reduced normal levels of testosterone have been 
found in alcoholics (e.g., Huttunen, Harkonen, 
Niskanen, Leino, & Ylikahri, 1976; Liegel, Fa- 
bre, Howard, & Farmer, 1972). While testoster- 
one levels often increase after extended absti- 
nence, damage to testosterone receptors, the 
gonads, and the liver may remain, particularly 
in men over 40. Intoxicating doses of alcohol 
(BAL of 0.10 or above) were shown to lower 
testosterone levels in healthy nonalcoholic male 


volunteers (Cicero, 1980; Gordon, Altman 
Southren, Rubin, & Lieber, 1976; Mendelson’ 
Mello, & Ellingboe, 1977). , 

In a study of male alcoholics (Mendelson g 
Mello, 1988) ina residential ward setting, overall 
mean testosterone levels decreased from $55 
ng without alcohol to 383 ng during a ten-day 
alcohol-available period. Levels returned to nor- 
mal when subjects voluntarily ceased drinking, 
The researchers concluded that both chronic 
alcohol abuse and acutely intoxicating doses 
can decrease testosterone; however, an acute 
moderate dose of alcohol causes no change. 
They also noted that, when alcohol intake js 
high enough to decrease testosterone levels, cor- 
tical output of luteinizing hormone releasing 
hormone (LHRH) and luteinizing hormone (LH) 
usually increases, providing a sexual surge. 

Moderate doses of alcohol can increase epi- 
nephrine and norepinephrine activity, particu- 
larly in the hypothalamus (Linnoila, Mefford, 
Nutt, & Adinoff, 1987), thereby priming LHRH 
release. Since sexual desire may be instigated 
by LHRH secretion alone, alcoholics may feel 
an increase in sexual desire even as testosterone 
levels decline. Testosterone levels do not rise in 
response to LHRH/LH until consumption of 
alcohol ceases. Because alcohol did not block 
the LHRH/LH rise, and because testosterone 
levels did not respond to the LHRH stimulation, 
Mendelson and Mello (1988) concluded that 
alcohol-induced reductions in testosterone oc- 
cur peripherally in the gonads and the liver. 
Furthermore, the LHRH/LH response may re- 
sult in transiently higher testosterone levels dur- 
ing withdrawal. “Roller-coasting” of this kind 
probably dysregulates the LHRH/LH testoster- 
one feedback circuit unpredictably. A further 
imbalance occurs in the adrenal steroid produc- 
tion characterized by increased cortisol and de- 
creased DHEAS (Ylikhari, Huttunen, & Harko- 
nen, 1980). 

In a previous study Mendelson et al. (1977) 
measured the effect of acute alcohol intake 1 
16 healthy nonalcoholic male volunteers (aged 
21-26). Testosterone levels fell significantly se 
ing the ascending limb of the blood alcoho 
curve. Depression of testosterone was ext 
at peak blood alcohol levels, even while L 
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levels increased. During the descending limb of 
the blood alcohol curve, LH levels decreased 
and testosterone level remained decreased. Ad- 
ditional studies by Mendelson and Mello (1988) 
have shown that euphoria and sexual feelings 
were felt most powerfully during ascending and 
peak blood alcohol levels, despite descending 
testosterone levels. 

Since successful sexual experience can increase 
testosterone production, while unsuccessful in- 
tercourse can potentially depress it, achieving 
only a weak erection or no erection at all while 
under the influence of alcohol could render sub- 
sequent sexual experiences even more difficult. 
On the other hand, if sexual function is “success- 
ful,” it also can promote LHRH secretion, so 
that a combination of alcohol intake, LHRH 
secretion, and sexual activity under optimal cir- 
cumstances conceivably could condition an aph- 
rodisiac response to alcohol. Like alcohol itself, 
this alcohol-sex combination is subject to abuse, 
tolerance, and eventual dysphoria. 

Since endocrine responses to alcohol are vari- 
able and subject to individual and circumstantial 
differences, failure to find reduced testosterone 
with acute or chronic alcohol administration is 
relatively common (Bannister, Handley, Chap- 
man, & Losowsky, 1986; Huttunen et al., 1976; 
Linnoila, Prinz, Wonsowicz, & Leppaluoto, 
1980; Sparrow, Bosse, & Rowe, 1980; Ylikahri 
et al., 1978). Jensen and Gluud (1985) found 
that cirrhotic patients who were otherwise 
healthy showed comparable sexual function to 
an age-matched sample of healthy alcoholics, 
despite abnormally low levels of free serum tes- 
tosterone. Testosterone levels were no different 

between sexually functional and dysfunctional 
cirrhotic alcoholics. Lindholm et al. (1978a, 
1978b) found no hormonal differences between 
ele Ae or without cirrhotic liver disease. 
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ularly noticeable and most severe shortly after 
alcohol intake. In other studies, dihydrotestos- 
terone often increased shortly after alcohol in- 
take due to the accelerated metabolism of testos- 
terone. Long-term studies of alcoholic abuse 
usually have shown a decline in DHT, which 
could be responsible for the hypogonadism and 
peripheral demasculinization often noted in al- 
coholics. Though 5-alpha-reductase enzyme ac- 
tivity, a prerequisite for DHT production, 1n- 
creases shortly after alcohol intake, prolonged 
alcohol consumption is associated with a de- 
crease in 5-alpha-reductase activity (Gordon, 
Southren, & Lieber, 1979). Sex-hormone-bind- 
ing-globulin (SHBG), which binds testosterone 
and decreases its availability, is typically ele- 
vated by chronic alcohol intake in association 
with increased estrogen levels (Lindholm et al., 
1978b). 

Despite the number of studies indicating a 
testosterone-suppressing effect of alcohol, tes- 
tosterone reduction does not account for the 
sexual dysfunction associated with male alco- 
holics. It appears that localized gonadal tissue 
damage in conjunction with brain damage are 
largely responsible for these effects. Sexual dys- 
function associated with alcohol can also be due 
to the diseases caused or aggravated by alcohol 
abuse (i.e., diabetes, heart disease, peripheral 
neuropathy). 


Erectile Dysfunctions 


Wilson and Lawson (1976b) found that a low 
dose of alcohol (0.25 g/kg) facilitated erection 
to erotic stimuli in men. This effect appears 
to be attributable to a psychological factor of 
disinhibition rather than to a physiological mech- 
anism per se (although, as noted previously, a 
transient increase in LHRH/LH may be respon- 
sible). The facilitation of sexual response is tem- 
porary and quickly replaced by progressive dys- 
function, involving the loss of erection and 
inhibition of ejaculation that is direct]. related 
to the dose of alcohol. ees 
The direct impact of alcohol on erection has 
been measured in awake subjects with visual 
erotic stimuli (VES) tests and with nocturnal 


162 SEXUAL PHARMACOLOGY 
62 


penile tumescence (NPT) sleep studies (Briddel 
& Wilson, 1976; Farkas & Rosen, 1976; Lange- 
vin et al., 1985; Wilson & Lawson, 1976b). 
Actual erectile performance during intercourse 
has been assessed only indirectly from patient 
reports. Direct measurements (the use of strain 
gauges around the penis—penile plethysmo- 
graphy) are intrusive and have usually recorded 
penile tumescence, not rigidity. Integrated tu- 
mescence-rigidity monitors have become avail- 
able only recently. 

Visual erotic stimuli tests are conducted in 
laboratories on subjects fitted with measure- 
ment devices that evaluate sexual reactions to 
erotic stimuli compared to neutral stimuli. The 
interpretation of these studies, however, is not 
straightforward. Since normal erections to vi- 
sual erotic stimuli have been noted in patients 
with deficient or castrate testosterone levels, 
who fail to show normal erection during sleep, 
intercourse, or masturbation, it appears that the 
strong pornographic content of these stimuli can 
be sufficient to compensate for the decreased 
sexual excitement typically experienced by men 
with abnormally low levels of testosterone. 

Also, the “erection-on-demand” results of vi- 
sual erotic stimuli testing may be more attribut- 
able to the novelty of being strapped to an 
apparatus, receiving alcohol, watching explicit 
material chosen and presented by otherwise re- 
spectable university authorities, and being mon- 
itored by a white-coated scientist. Indeed, vol- 
unteers for such studies have been shown to 
have special characteristics not representative of 
the general population (Nirenberg et al., 1991). 

Facilitation of erection has been demon- 
strated with 0.025 to 0.05 BAL (Farkas & Rosen, 
1976; Langevin et al., 1985). Penile stimulation 
studies conducted with alcohol and visual erotic 
stimuli generally have shown that there is either 
no difference or a slight, nonsignificant decrease 
of erection at 0.06 BAL (Briddel et al., 1978; 
Farkas & Rosen, 1976; Lansky & Wilson, 1981; 
Rubin & Henson, 1976; Wilson & Lawson, 
1976b). At levels of 0.06 and above, erectile 
decreases usually appear and become more no- 
ticeable as subjects become intoxicated (Briddel 
& Wilson, 1976; Farkas & Rosen, 1976; Rubin 
& Henson, 1976). Rubin and Henson (1976) 


found reliable decrements in erection jn Most 
subjects with BAL between 0.106 and 0.156, the 
moderate intoxication range for social drinkers 
The researchers found no significant relation. 
ship between how subjects believed alcoho} 
would affect erection and the measured effects, 
Since these studies measured only passive erec- 
tion to erotic pictures, the resilience and robust- 
ness of erection were inadequately determined, 
Alcohol seems to impair erection more when 
the subject is distracted or circumstances make 
it difficult to limit attention to sexual gratificg- 
tion. Wilson, Niaura, and Adler (1985) tested 
erection using a dichotic listening paradigm: 
an erotic tape played in one ear; an involved 
cognitive task requiring responses was played in 
the other ear. In this situation, a nonintoxicating 
dose of alcohol significantly decreased erection 
during a more complex version of the cognitive 
task, but did not interfere when the task was 
relatively simple. Since audiosexual stimuli may 
be less stimulating than visual stimuli, ineffec- 
tive sexual stimulation (rather than alcohol) may 
have accounted for decreased erection during 
the complex cognitive task condition. 


Ejaculatory Dysfunctions 


Clinical observations of alcoholic patients have 
shown a 23-25% rate of retarded ejaculation 
(Jensen, 1984). This difficulty in achieving or- 
gasm/ejaculation reflects the anesthetic and sed- 
ative action of alcohol as well as significant 
inhibition of limbic centers that process sensa- 
tion and generate psychological tension. A less- 
ening of tension and inhibitions through limbic 
inhibition may also lessen positive attentive sex- 
ual cognitions as well as receipt and excitation 
from physical sensations. 

One study by Malatesta, Pollack, Wilbanks, 
and Adams (1979), which has never been repli- 
cated independently, involved volunteer sub- 
jects who masturbated to orgasm/ejaculation 
while exposed to erotic pictures. Time to ejacu- 
lation was five to six minutes at BAL, about 10 
minutes at 0.06 BAL, and 13 minutes at 0.09 
BAL. The time limit for completion was 16 
minutes. Ten of 24 subjects failed to ejaculate 
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within this time limit at 0.06 to 0.09 blood 
alcohol levels. Though there was no measure- 
ment of erection, subjective reports at 0.06 to 
0.09 BAL noted decreased sexual arousal, de- 
creased pleasure and intensity of orgasm, and 
increased difficulty in achieving orgasm. Re- 
tarded ejaculation was also noted in three of 
four alcoholics tested at between 0.09 and 0.10 
levels, despite their prior belief that such moder- 
ate intake would not affect their sexual arousal. 
It should be noted that the sexual stimuli in 
these laboratory studies may be far less exciting 
than real-life interpersonal sexual encounters. 
In Malatesta et al.’s study, subjects were wired 
and strapped with multiple electrodes to allow 
measurement of genital EMG activity and heart 
rate—a most atypical sexual situation. Since 
these situations are so unusual and the sexual 
response SO sensitive, replication is essential. 


Nocturnal Penile 
Tumescence Studies 


Sleep studies conducted with alcoholic subjects 
have identified nocturnal penile tumescence 
erection deficits. However, these deficits do not 
occur with nonintoxicating doses of alcohol. 
Snyder and Karacan (1981) conducted sleep 
study on 26 sober, detoxified chronic male alco- 
holics (mean age = 40, mean years alcoholic = 
7.2) compared to age-matched healthy controls. 
None of the alcoholic patients reported sexual 
dysfunction (decreased desire, erection, or or- 
gasm/ejaculation) and all liver, renal, and endo- 
crine tests were normal. Total nocturnal tumes- 
cence time did not differ between groups, but 
former alcoholics showed diminished tumes- 
cence (80-100% of full erection) and more semi- 
tumescence (20-80% of full erection) than con- 
trol subjects. 

In a prior study by Karacan (Karacan, Sny- 
der, Salis, Williams, & Derman, 1980), alcoholic 
patients (mean age = 50.8) complaining of im- 
potence similarly showed no difference in total 
nocturnal penile tumescence time, but had few- 
er full tumescence episodes (0.8 versus 2.7 in 

matched controls) and more partial tumescence 
episodes (2.8 versus 1.0 in controls). Only three 
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of the six impotent alcoholics showed complete 
absence of full sleep erections. 


Paradoxical Effects 


Differences in autonomic response may explain 
why some men function sexually only when 
drunk. Finn and Pihl (1987, 1988) identified 
differences in autonomic response in nonalco- 
holic men at high risk for alcoholism by family 
history. Evidently, the autonomic hyperactivity 
of these men was dampened by alcohol (which 
is opposite to the effect on normal men). Given 
that excessive adrenergic reactivity (the epineph- 
rine response) is a frequent cause for failure to 
achieve or maintain an erection, the high-risk 
man may find that he can get and maintain an 
erection better with alcohol than without. 

Normal men will experience increased adren- 
ergic reactivity (shown by increased heart rate) 
under the influence of alcohol, which usually 
hinders erection. For individuals with panic/ 
phobia disorder, which causes autonomic over- 
reactivity, alcohol may similarly reduce excess 
adrenergic reactions, allowing satisfactory sex- 
ual performance. 


ALCOHOL, SEX, VIOLENCE, 
AND EXPECTANCY 


Alcoholism has been identified in 35-50% of 
child abusers (Orford & Vellman, 1990). The 
rate of alcohol dependence in incestuous fathers 
has ranged from 20-70% and most alcoholic 
fathers are intoxicated when incest occurs (For- 
rest, 1983). As adults, victims of abuse may 
suffer from alcoholism. Various studies of in- 
cest or sexual abuse/molestation have indicated 
that 33-50% of women treated at alcohol and 
substance abuse clinics were sexually abused as 
children (Schuster, 1988). 

Alcohol is also consumed by 30-70% of rap- 
ists prior to rape assaults and is frequently asso- 
ciated with abusive marital incidents (Abbey, 
Ross, & McDuffie, 1994; Evans, 1986). Among 
college students, 30-74% of males and 29-53% 
of females involved in sexual assaults have been 
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found to be drinking alcohol prior to the incl- 
dent (Abbey, Ross, & McDuffie, 1994). 

Sexual benefits resulting from the belief that 
one has consumed alcohol may be accompanied 
by increased aggression. Lang (1981) reported 
that male heavy drinkers were more aggressive 
when they believed they had consumed alcohol, 
even when they actually received placebo. Sub- 
jects were more verbally abusive in social inter- 
actions and gave longer duration, high-intensity 
shocks to investigators when given the oppor- 
tunity. Lang, Goeckner, Adesso, and Marlatt 
(1975) previously had shown that subjects would 
deliver greater duration and intensity of shocks 
to mock opponents if they believed they had 
consumed alcohol. 

Briddel et al. (1978) reported that erection 
could be increased in male social drinkers ex- 
posed to videotapes showing rape and sadistic 
aggression, due solely to the belief that they had 
consumed alcohol whether they had or not. 
Similarly, George and Marlatt (1986) found that 
the alcohol expectancy effect was manifested in 
increased viewing time for sexually violent slides 
and sexual slides, but not for sexually neutral 
slides. The expectancy effect was greatest for 
the sexually violent slides and, in particular, for 
the most deviant scenes depicted. Preference for 
the sexually violent slides increased along with 
the increased viewing times when alcohol was 
expected. With intoxicating doses of alcohol, 
direct pharmacological effects were more pro- 
nounced than expectancy effects. However, 
both expectancy and direct consumption of al- 
cohol increased aggression. 

In the study by Briddel et al. (1978), male 
subjects who thought they received alcohol (but 
actually received tonic water) showed greater 
erection than those thinking they had received 
only tonic water. In a study by Briddel and 
Wilson (1976), three different tapes were used 
as tests: tapes portraying mutually enjoyable 
heterosexual intercourse, forcible Tape, and 
nonsexual sadistic aggression, Results with ac- 
tual alcohol intake (mean BAL = 0.03%) did 
not differ from those with tonic w 
Subjects who believed they had cons; 
hol showed equal penile tumescence 
to the forcible rape and mutual hi 
tapes; whereas subjects who beliey 
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consumed only tonic water showed less (tang 
cence to the rape tape than to the heterosexya} 
tape. The alcohol expectancy-induced increase 
in sexual response was greater with the rape and 
aggression tapes than with the normal inter. 
course tape. Aspects of sexual arousal other 
than erection (such as heart rate, skin tempera- 
ture, and subjective perceptions) also increaseq 
in subjects who believed they had consumed 
alcohol. 


Case Report 


A male patient in his mid-sixties was referred 
to me by the criminal court system for evalua- 
tion and treatment of the alleged sexual abuse 
of his grandson. “Phil” denied these events, 
vehemently declaring that he treasured this child 
and under no circumstances would harm him. 

Phil had a serious problem with alcohol, 
complete with a lengthy history of drunk driving 
offenses that included accidents involving physi- 
cal injury to himself and others. As a result, he 
had been required by the court to take Antabuse 
on a daily basis. However, according to his wife 
he had been skipping his pills and was bingeing 
on alcohol periodically. 

In an effort to understand the family relation- 
ships, I arranged an interview with his son and 
daughter-in-law, the parents of the child in- 
volved. The son readily volunteered that when 
he was a boy, his father had sodomized him on 
a regular basis when drunk. Phil never abused 
him when he was sober, however. The sexual 
abuse continued for about five years and was 
extended to his younger brother, whom he had 
tried to protect from his father’s sexual rages. 
The son acknowledged his confusion about the 
fact that when sober his father was emphatically 
homophobic, exclaiming in disgust whenever 
the subject came up in conversation or in the 
media. Although the son viewed his father as 
a hopeless hypocrite, he still had great affec- 
ion for him in his sober state. The younge! 
Son confirmed these experiences. I also inter- 
viewed the grandson, who was less articulate 
due to his youth, but was able to describe the 


sexual approaches of his grandfather quite sP& 
cifically. 
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Having interviewed numerous sex offenders, 
| had little doubt that the sexual abuse had 
occurred, but I was disturbed by the sincere 
denial of the elder man. To resolve this matter to 
my satisfaction, I arranged for a family meeting 
that included the two grown sons and their 
father. The sons confronted him with the details 
of the sexual abuse. Instead of denying it or 
confessing with remorse, he angrily demanded 
from his sons, “Why didn’t you tell me I had 
done these terrible things? How could you keep 
it from me?” 

His sons were stunned. “But you did it! We 
naturally assumed you knew!” I watched their 
father crumble before my eyes. He was in ex- 
treme distress, crying angry tears, indicating 
that he had absolutely no recollection of any of 
these events and was horrified at the thought 
that he could behave in this abhorrent way. 
Nonetheless, he believed his sons were telling 
the truth, which was torturous for him. Accord- 
ing to them, the only time he was abusive was 
when he drank, and it appears that his sexual 
assaults occurred during alcoholic blackouts — 
that he had no conscious access to these memo- 
ries after the event. 

In his sober personality, Phil and his wife 
were Buddhists, pacifists, and gentle people. 
Alcohol dramatically affected Phil’s physiology, 
resulting in abusive behavior for which he had 
no conscious recall. 

It is difficult to describe adequately the sub- 
jective experience of observing this family inter- 
action. I can only say that once confronted by 
his sons, the father did not hesitate to believe 
them. He was not defensive; he was shocked 
and deeply saddened. The interaction felt ex- 
traordinarily genuine to me and gave me a 
frightening insight into the relationship between 
alcohol and sexual trauma, and the potential 
for sexual abuse without recall. 


ADDITIONAL PHYSICAL AND 
PSYCHOLOGICAL SYMPTOMS 


In addition to the sexual and emotional prob- 
lems associated with alcohol that have already 
been addressed, there are a number of physical 
and psychological symptoms common to both 


men and women that affect sexual function 
secondarily. 


Korsakoff’s Syndrome 


Permanent physiological and neurological dam- 
age can occur from chronic alcoholism (Ryan 
& Butters, 1980). While hypothalamic-pituitary 
activity seems to be relatively well-preserved 
in mild alcoholism, degeneration in the limbic 
system can occur, causing “short circuits” in the 
brain sex centers for command, thought, and 
sensation (e.g., amygdala, septum, hippocam- 
pus, entorhinal cortex, nucleus accumbens, and 
extensions to the frontal cortex). In severe cases, 
the memory loss characteristic of Korsakoff’s 
syndrome appears. 

Certainly, the degeneration experienced in 
the limbic area, which in some alcoholics prog- 
resses to Korsakoff’s syndrome, would only 
worsen schizophrenic or schizo-affective ten- 
dencies that also involve limbic dysfunction. 


Cirrhosis 


Chronic excess alcohol intake typically leads to 
cirrhosis and other liver diseases, which can 
result in the loss of male sexual desire through 
a decrease in testosterone and increase in es- 
trogen. Liver damage and enzymatic altera- 
tions lead to changes in androgen metabolism, 
increased clearance of testosterone from the 
blood, and decreased clearance of estrogen (Van 
Thiel, Gavaler, & Schade, 1985). There is in- 
creased hepatic release of the weak androgen, 
androstenedione, which is converted to the sexu- 
ally inactive estrone form of estrogen (Van 
Thiel, 1977). Aromatase activity which converts 
testosterone to estrogens, is increased by alcohol 
(Gordon et al., 1979). 

Alcohol decreases DHEAS (e.g., Becker et 
al., 1988, 1991b) and chronic alcohol-induced 
cirrhosis is characterized by lowered DHEAS. 
Women alcoholics free of cirrhosis have reduced 
DHEAS, as do women with non-alcoholic cir- 
rhosis (Becker et al., 1991a). Jasonni et al. 
(1983) found lower DHEAS levels in women 
alcoholics with cirrhotic liver disease, despite 
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an increase in the other main adrenal androgen, 
androstenedione. Similarly, male alcoholics with 
cirrhosis may have higher androstenedione but 
lower DHEAS (Becker et al., 1991). 


Gynecomastia 


High estrogen levels, accompanied by increases 
in sex-hormone-binding globulin and decreases 
in free testosterone (resulting in a lower estrogen 
to testosterone ratio), often lead to gynecomas- 
tia (Chopra, Tulchinsky, & Greenway, 1973; 
Farnsworth, Cavanaugh, Brown, Alvarez, & Le- 
wandowski, 1978). Gynecomastia as well as hy- 
pogonadism occur more frequently in patients 
with alcohol-induced liver disease than in pa- 
tients with non-alcoholic liver disease (Mendel- 
son & Mello, 1988). Estrogenic substances in 
beer and wine cause different hormonal metabo- 
lites than those shown after ingestion of “hard” 
liquor (Couwenbergs, 1988), but differences in 
the rate of gynecomastia have not yet been 


shown between consumers of beer, wine, or 
hard liquor. 


Infertility 


A major cause of male infertility is gonadal 
deficiencies caused by alcohol abuse. Some de- 
gree of testicular atrophy, involving a loss of 
normal germ cells and a generation of grossly 
abnormal germ cells (Van Thiel, Gavaler, Les- 
ter, Loriaux, & Braunstein, 1975), is found in 
about 70% of male alcoholics, Atrophy has 
been associated partly with vitamin A and zinc 
deficiencies (McClain, Van Thiel, Parker, Bad- 
zin, & Gilbert, 1979). Severe 
matogenesis has been shown i 


ics (Brzek, 1987; Lindholm et al., 1978a) and 
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Mendelson & Mello, 1979). Oxidative 
lism of alcohol involves reduction of 
amide adenine dinucleotide enzyme reac 
nicotinamide adenine dinucleotide. Con, 
ly, the amount of the enzyme available for testic. 
ular steroidogenesis is reduced. Both alcoho] 
and its metabolite acetaldehyde inhibit various 
microsomal enzymes involved in Steroidogenesis 
and gonadal tissue maintenance (Chiao, John. 
ston, Gavaler, & Van Thiel, 1981; Cicero et al., 
1980; Johnston, Chiao, Gavaler, & Van Thiel, 
1981). 


THE IMPACT OF ALCOHOLISM 
ON LONGEVITY 


Alcohol basically liquifies cell membranes, When 
such disordering of cell membranes becomes 
chronic, a situation resembling the body’s break- 
down during old age is created. Since alcohol 
is a food as well as a drug, its metabolism 
critically affects the lipid and enzymatic envi- 
ronment of cell membranes, which may lead to 
disordering and degeneration of target organs 
with high cholesterol metabolism, such as the 
liver and testicles. 

Wood and Strong (1986) have extensively 
reviewed the similarity of membrane changes 
with chronic alcohol use to those found during 
old age. Since membrane structure and function 
during aging is already deteriorating and vulner- 
able, excessive alcohol use will contribute to 
advanced cell pathology. 

Spontaneous abortion, intrauterine growth 
retardation, and birth defects clearly increase with 
€ven moderate alcohol use (greater than two 
drinks per week) during pregnancy (Teoh et al., 
1994). Fetal alcohol syndrome (FAS) resulting 
from heavy alcohol use during pregnancy is 
associated with decreased sex-hormone-binding 

globulin (SHBG), decreased total testosterone 
and DHEAS, but increased free testosterone 
and androstenedione (Ylikorkala, Stenman, & 
Halmesmaki, 1988). 

hile Shifting operations in limbic areas 
Probably modulate Sexual effects in healthy s0- 
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and exhaustion. Studies of sexual dysfunction 
in “healthy” alcoholics have shown a clear age 
effect, with dysfunction becoming frequent as 
men pass the age of 40 (Jensen, 1984; O’Farrell, 
Choquette, & Birchler, 1991). Since DHEAS is 
the only sex hormone that decreases substan- 
tially and progressively with age before 60, the 
low levels of DHEAS found in female and male 
alcoholics (Becker et al., 1988; Becker, Gluud, 
Farholt, et al., 1991) indicate such a premature 
aging effect. Particularly strong effects of alco- 
hol in limbic areas and in the gonads may also 
cause premature aging and dysregulation in 
these “sexual” areas of the body. 

Cognitive therapy may repair some of the 
damage done to the limbic areas, but sexual 
changes in older alcoholics are increasingly ir- 
reversible. Older dysfunctional alcoholics may 
also have symptoms that resemble Alzheimer’s 
disease within the genital sexual circuit. Drugs 
with the potential to alleviate sexual dysfunction 
(such as bupropion or yohimbine) may have 
their primary effect in the brain; the peripheral 
effects of these drugs appear limited, so that 
their efficacy will be limited by the extent of 
physiological and gonadal damage which has 
occurred. 

Ryan (1980) reported that the performance 
of alcoholics on several learning and memory 
tasks was comparable to normal controls who 
were ten years older. Alcoholics showed less 
deficiency on tasks utilizing over-learned rote 
responses than on tasks requiring visual-percep- 
tual skills, abstract reasoning, and learning and 
memory abilities in general (Ryan & Butters, 
1980). Holden, McLaughlin, Reilly, and Overall 
(1988) found that alcoholics performed at a 
mental age seven years advanced over age- 
matched controls, replicating prior studies that 
had shown premature cognitive aging in alcohol- 
ics. Such learning and cognitive deterioration 
indicates damage to those limbic mechanisms 
that mediate learning, memory, and discrimina- 
tion, 

Lishman, Jacobson, and Acker (1987) found 
that older alcoholics with relatively short abuse 
and dependence histories suffered the same de- 
sree of brain deterioration shown by younger 
alcoholics with longer abuse and dependency 
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histories. Alcohol-induced physical deteriora- 
tion can be partly prevented by a healthy diet, 
which may protect against toxic lipid peroxida- 
tion in cell membranes. 

Brain shrinkage is probably more important 
to sexual response than testicular shrinkage in 
aging. Brain weight has been shown to decrease 
30 to 100g with chronic alcoholism. Further, 
brain water content increases with chronic alco- 
hol use, as it does with aging (Smith, J.A., et 
al., 1985). Alcohol-induced sexual deterioration 
is not simply a matter of genital toxicity and 
hormonal aberrations. Both brain and body 
tissue and function are damaged. However, it 
would not be inaccurate to tell male alcoholics 
that alcohol goes directly to their testicles, caus- 
ing damage, so that their genitals age before 
they do. (Men often are more motivated by 
explicit threats to their sexual potency than to 
warnings of damage to their general health.) 


HEALTH BENEFITS OF MODERATE 
ALCOHOL CONSUMPTION 


As bothersome as the finding may be to those 
who have observed the damage due to irrespon- 
sible alcohol use, moderate alcohol consump- 
tion of one to two drinks per day, in sample 
populations without evident current poor health, 
appears to have certain definite health benefits 
compared to abstaining, including decreased 
heart disease and even decreased mortality (De 
Labry et al., 1992; Friedman & Klatsky, 1993; 
Gaziano et al., 1993; Renaud & De Lorgeril, 
1992; Sheehy, 1992). Studies showing these ben- 
efits have now eliminated explanation by other 
confounding variables, and many have followed 
health status in cohort samples for 10-20 years. 
Apparently, the original finding that alcohol 
use was cardioprotective was by Wilens (1947), 
who noted from autopsies that chronic alcohol- 
ics who died before age 50 had less atherosclero- 
sis than nonalcoholics. The cardioprotective ef- 
fect of alcohol has been shown for both men 
and women, for beer, wine, and liquor. There 
have been similar findings in the elderly and 
in smokers and non-smokers (Renaud & De 
Lorgeril, 1992). Furthermore, from the evidence 
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of healthy community cohorts, rates of overall 
mortality may be reduced as much or more than 
heart disease rates (De Labry et al., 1992). Note 
that these health benefits are often shown in 
samples chosen to exclude obvious alcohol- 
induced illness, though antiatherosclerotic pre- 
vention is found even among chronic alcoholics 
with severe cirrhosis of the liver. The relation 
between alcohol and heart disease is U-shaped: 
Higher rates of heart disease are correlated with 
either complete abstinence or excessive drinking 
(three or more drinks per day are correlated 

with the highest rates of heart disease and mor- 
tality) (De Labry et al., 1992; Gaziano et al., 

1993), Moderate alcohol intake also decreases 

the rate of gallstone disease (Friedman & Klat- 

sky, 1993). 

The mechanisms of alcohol’s cardioprotective 
action include an increase in beneficial high- 
density lipoprotein (HDL) and an antithrom- 
botic effect from a decrease in platelet aggre- 
gation (Gaziano et al., 1993; Renaud & De 
Lorgeril, 1992). Postmenopausal women may 
benefit from low-to-moderate alcohol use (up 
to one drink per day) due to an increase in 
estrogen levels (Gavaler & Rosenblum, 1994), 
However, the cardioprotective effect of moder- 
ate alcohol intake appears to be significantly 
less than that of estrogen replacement therapy 
(in the region of 10-40% decreased risk of heart 
disease with moderate alcohol compared to a 


40-50% decreased risk with estrogen replace- 
ment). 


TREATMENT ALTERNATIVES 


For acute alcohol detoxification, substitute med- 
ications (a selection of benzodiazepines and var- 
ious other tranquilizers and sedatives) are im- 
portant and sometimes necessary to preserve 
life. Many drugs have been investigated in terms 
of their ability to reduce the craving for alcohol. 
(Antabuse has been available for a considerable 
time, but is used less widely than it was a decade 
ago; it does not affect the craving for alcohol, 
but induces nausea, vomiting, and other acutely 
distressing symptoms when consumed in con- 
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junction with alcohol.) It used to be common 
practice to continue patients on a Variety of 
psychotropic medications after detoxification io 
help them cope with underlying neuroses and 
psychopathologies. Currently, however, Most 
alcohol rehabilitation centers strongly recom. 
mend using no drugs whatsoever subsequent to 
detoxification. 


Selective Serotonin Reuptake 
Inhibitors (SSRIs) 


In a series of studies during the 1980s, a group 
of researchers at the University of Toronto, in- 
cluding Claudio Naranjo and Edward Sellers, 
showed that SSRIs decreased alcohol consump- 
tion in both alcoholics and nonalcoholics. The 
work of this group and others was extensively 
reviewed by Galanter (1987) in a comprehensive 
edited volume (chapters by Naranjo and Sellers; 
Zabik; Gill and Amit; Gorelick). Unfortunately, 

the doses of SSRIs needed to reduce alcohol 

consumption are usually much higher than those 

required to treat depression (60 mg fluoxetine 

compared to 20 mg fluoxetine). Such high doses 

increase both side effects and cost. More impor- 
tantly, although drinking is reduced, it is rarely 
eliminated. Consumption may decrease 15-25%, 
from a daily mean of six to eight drinks to five 


to seven drinks (Naranjo, Bremner, Poulos, & 
Lanctot, 


1992). Although this difference com- 
pared to placebo is often significant, it indicates 
that most alcoholics will not receive clinically 
meaningful benefit from SSRIs. Furthermore, 
while the number of abstinent days typically 
Increases from one to two days to three to four 
days, the relatively small decrease in overall 


mean daily consumption indicates that alcohol- 


nence, however, 


: actions, and a ive 
acting-out behavior, Samad 


Treatment with SSRIs may be more effective 


in — 
josical 
effects * 
Jarly ob 
and oft¢ 
Failure! 
ual dysf 
ance bY 
pelow 2. 
is all the 
The 
in men i 
ability to 
tion and 
fatigued 
of interc 
climax. ‘ 
concomit 
eliminate 
usually 
ment, th 
toa year 
drive, ar 
decreased 
what con 
laxation < 
activity. 
Alcohc 
tonergic d 
Involving 
Sedation, 


Alcohol 169 


in women, who often drink as a result of psycho- 
logical disorders treatable by SSRIs. Sexual side 
effects and sedation from SSRIs seem particu- 
larly obvious in men, while nausea is frequent 
and often intolerable in both women and men. 
Failure to recognize and treat SSRI-induced sex- 
ual dysfunction may lead to covert noncompli- 
ance by patients. Often lowering the SSRI dose 
below a particular threshold for sexual response 
is all that is required. 

The most common sexual side effect of SSRIs 
in men is retarded orgasm/ejaculation and in- 
ability to achieve orgasm despite prolonged erec- 
tion and penetration. Both partners may become 
fatigued or even exhausted before completion 
of intercourse, due to the male’s inability to 
climax. Compulsive sexual activity, a frequent 
concomitant to alcoholism, may be reduced or 
eliminated. Although the sexual effects in men 
usually occur at the beginning of SSRI treat- 
ment, they may not manifest until six months 
to a year after starting treatment. Though sexual 
drive, arousal, sensation, and climax may be 
decreased in women by SSRIs, they are some- 
what compensated by increased feelings of re- 
laxation and emotional closeness during sexual 
activity. 

Alcohol, opiates, benzodiazepines, and sero- 
tonergic drugs all can cause neurological changes 
involving loss of sensation, decreased pain, and 
sedation. A decrease in physical sexual sensitiv- 
ity and response is characteristic of all these 
substances. Therapeutically, these substances 
can often substitute for one another. For in- 
Stance, panic disorder patients who cannot get 
benzodiazepines (e.g., Valium, Xanax) from 
their doctors often resort to alcohol in despera- 
tion. These patients often can be safely treated 
with SSRIs such as fluoxetine (Prozac), fluvoxa- 
mine (Luvox), or paroxetine (Paxil). Indeed, a 
fortunate indirect effect of the widespread use 
of Prozac is that many doctors who refuse to 
Prescribe scheduled benzodiazepines realize that 
Prozac or Paxil is often efficacious as a treat- 
ae nes and phobia, so that their patients 
sage coe is alcohol. Since Prozac may 
teed into erable anxiety, particularly in 

» Luvox or Paxil appears from our clini- 


cal practice to be more appropriate for treat- 
ment of panic and phobia. 


Antabuse 


When Antabuse (disulfiram) was first intro- 
duced as a means of treatment for alcoholism, 
it was administered at considerably higher doses 
than it is today. Troublesome side effects in- 
cluded a prominent garlic taste in the mouth, 
retinopathy, and reports of impotence. The re- 
ports of impotence associated with Antabuse 
were problematic because they were all from 
alcoholic patients and it was not possible to 
determine whether the sexual dysfunction was 
due to long-term physiological effects of al- 
coholism or to Antabuse treatment. In recent 
years, the accepted dose of Antabuse has de- 
creased five-fold and associated sexual problems 
appear to be minimal. However, the early repu- 
tation Antabuse developed for causing sexual 
dysfunction lingers, often making noncompli- 
ance an issue. 

Of interest is the fact that reports about the 
adverse sexual side effects of Antabuse apply 
to men but not to women. However, research 
methodologies have clouded the validity of the 
finding. For example, one difficult study to in- 
terpret by Jensen (1984) reported on the sexual 
side effects of disulfiram, which was sometimes 
used in conjunction with either chlordiaze- 
poxide or chlorprothixene, both of which are 
known to cause sexual dysfunction indepen- 
dently. Sixty-three percent of the male alcohol- 
ics experienced sexual dysfunction compared to 
10% of the controls. Fifty percent of the male 
patients were taking chlordiazepoxide (Librium) 
or chlorprothixene. However, it was not clear 
how many of the patients experiencing sexual 
dysfunction were on both tranquilizer and Anta- 
buse. Without controlled groups of abstinent 
alcoholic men not on Antabuse, and men on 
Antabuse but not tranquilizer, no definitive con- 
clusions could be drawn. 

The lack of adverse sexual effects in alcoholic 
women who were taking both disulfiram and 
chlordiazepoxide or chlorprothixene is perplex- 
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ing, but may reflect the difficulty of document- 
ing sexual dysfunction in women. 


CONCLUSIONS 


Alcoholism is a debilitating medical disease in- 
volving a process that appears to be indistin- 
guishable from premature aging. In addition to 
the high prevalence of liver disease in both male 
and female alcoholics, gynecomastia, atrophied 
testicles, infertility, and feminization may occur 
in males; menstrual disorders, pelvic inflamma- 
tory disease, hysterectomies and other complica- 
tions associated with indiscriminant sexuality, 
and a diathesis toward bleeding disorders are 
found in women. There is some debate in the 
literature regarding the effect of alcohol on tes- 
tosterone. We feel that the weight of evidence 
demonstrates a depressant effect on this hor- 
mone. 

No one knows with certainty at what point 
reversible changes due to chronic alcoholism be- 
come fixed and permanent. Certainly, changes 
begin affecting certain limbic structures in the 
brain from the first few drinks. At what point 
irreversible damage occurs remains unknown. 
In end-stage alcoholism, some patients develop 
Korsakoff’s syndrome, which involves a devas- 
tating degeneration of brain tissue with associ- 
ated confabulation and behavioral disorders. 

Alcohol seems to share inhibitory properties 
with GABA, benzodiazepines, opiates, and se- 
rotonin. However, despite the similarities of 
certain actions of alcohol, the sexual effects 
differ dramatically despite their common overall 
depression of sexual function. Alcohol stimu- 
lates sexual desire at low doses, but decreases 
erection and orgasm at intoxicating doses. Sero- 
tonergic drugs chiefly inhibit desire and orgasm, 
but not erection (except secondary to loss of 
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desire and orgasm). The sexual effects of benzo. 
diazepines are much more subtle, involving de- 
creased sensitivity and reactivity and increaseq 
receptivity. Opiate sexual effects essentially in- 
volve a transient dopaminergic LH surge, fo]. 
lowed by a shutdown of the entire sexual circuit, 
Some opiates themselves become a substitute 
for sexual pleasure. 

The balance and function of endogenous opi- 
oid transmission is disturbed and often irrevers- 
ibly impaired by chronic abuse of alcohol or 
opiates. Whether inhibitory or excitatory to sex- 
ual arousal, endogenous substances exhibit a 
natural balance, which can be compromised by 
exogenous drugs. Recovery from alcoholism 
probably involves a long process of healing the 
endogenous opioid system. 

The link between alcohol and sexual func- 
tion, while behaviorally clear, remains a com- 
plex one with unknown variables. In spite of 
physiological decreases in intensity of sexual 
response, men and women generally describe 
their sexual encounters as improved with in- 
creasing levels of alcohol. Because irritability, 
aggression, and belligerence increase with the 
disinhibiting effects of alcohol, child sexual 
abuse, incest, battery, spousal abuse, and rape 
are strongly associated with alcohol abuse. Ap- 
parently, whatever basic need is satisfied by 
alcohol may also be satisfied by sex, which itself 
can become compulsive and addictive. Some 
aspects of the primal forces involved in the use 
and abuse of alcohol are no doubt common 
to sexual arousal and its abuse. In order to 
effectively prevent and treat these addictions, 
we must better understand why people want or 
need these highly abused drugs. In the interim, 
facilitating the relationships and sex lives of 
alcohol/substance abusers is an important as- 


pect of rehabilitation that is sometimes over- 
looked. 
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Nicotine and Caffeine 


OBJECTIVES 


e To identify the sexually toxic effects of nic- 
otine 


To identify the negative effects of nicotine 
on reproduction 


© To evaluate the impact of caffeine on sex- 
ual function 


Smoking has clearly identifiable effects on 
sexual function, particularly on the erection. Nic- 
otine is a vasoconstrictor that diminishes blood 
flow to both the brain and the penis, and si- 
multaneously increases the outflow from the 
penis, effectively promoting impotence (Padma- 
Nathan & Payton, 1986) and erectile insecurity. 
In addition, smoking promotes atherosclerosis 
in both sexes, thus compromising blood flow 
to the pelvis even further (Rosen et al., 1991). 
Although the vasoconstrictive aspects of smok- 
ing can be expected to affect women to some 
degree, they are not as vulnerable to negative 
vascular sexual effects as are men. 

Smoking may improve sex drive through sev- 
eral mechanisms. While smoking does not ap- 
pear to increase testosterone, it does increase 
DHEA and dopamine, while decreasing seroto- 
nin—and any of these mechanisms can favor- 
ably impact sex drive. Yet smoking also alters 
hormones and chemicals in a manner that is 
Sexually unfavorable to sexual functioning. For 
example, it increases cortisol and progesterone, 
which generally diminish sexual responsiveness. 
Smoking also has been found to impede repro- 
duction in both men and women. 

Given the extent to which smoking compro- 


mises sexual function, especially in men, it is 
remarkable how little attention is paid to this 
habit by sex therapists and physicians dealing 
with sexually dysfunction in patients. Also given 
the impact smoking has on fertility in both sexes, 
infertility treatment approaches might benefit 
from including aggressive stop-smoking pro- 
grams. 

Coffee is one of the most popularly enjoyed 
beverages throughout the world. People drink 
it to wake up, to stay awake, to sober up. Most 
drinkers would scoff at the suggestion that their 
morning cups of coffee had addictive potential. 
In the future, however, it is possible that prod- 
ucts containing caffeine will be categorized as 
being as addictive and unhealthful as we cur- 
rently view nicotine. Some day, both of them 
may even become controlled substances. Not 
too long ago, smoking was considered a habit, 
not an addiction. Will coffee be the next on 
the list? Not long ago, cocaine was used as an 
ingredient in Coca-Cola and in over-the-counter 
medicines and tonics. Should the fact that caf- 
feine has replaced cocaine give us any food for 
thought? Are they, perhaps, “chemical cousins” 
of an addictive sort? 


THE EFFECTS OF NICOTINE ON 
SEXUAL FUNCTION 


diminishes blood flow to brain 
diminishes blood flow to penis 
increases venous outflow from penis 
causes impotence 
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® increases arteriosclerosis 
© passive smoking may be harmful to sex 


The extent of sexual dysfunction caused by 
smoking is most clearly seen by observing its 
effect upon erection. Smoking has been shown 
to contribute to many organic factors involved 
in impotence: degeneration of arteries and nerves 
leading into the penis and to the interior penile 
muscle and other tissue, and inadequate opera- 
tion of venous blockade and drainage. 

Even “passive smoking” can harm sexual func- 
tion—at least in dogs. In a study by Juenemann 
et al. (1987), six healthy dogs were exposed to 
cigarette smoke released slowly near their noses 
and mouths. With cavernosal nerve electrostim- 
ulation sufficient for erection without smoke 
exposure, five of six dogs failed to show full 
erection after inhaling smoke from two or three 
cigarettes. Decrease in blood flow through the 
internal pudendal artery and almost complete 
lack of venous restriction were observed. The 
same effect was noted with intravenous injection 
of nicotine. 

Thus, smoking acutely reduces blood inflow 
while increasing blood outflow (venous leak). 
With chronic exposure, smoking can actually 
destroy the penile tissues which mediate erec- 
tion. Indeed, the prevalence of erectile dysfunc- 
tion is disproportionally high among smokers 
(Virag, Bouilly, & Frydman, 1985). Up to 90% 
of patients with obstructive peripheral vascular 
disease are smokers (Condra, Surridge, Mo- 
rales, Fenmore, & Owen, 1986). Brain vascular 
function is also compromised by smoking. Com- 
pared to nonsmokers, subarachnoid hemor- 
rhage is 11 times more likely to occur in those 
who smoke more than one pack a day and four 
times more likely in those who smoke up to a 
pack a day (Psychiatric Times, 1991). Stroke risk 
has been shown to be greatest within three hours 
of smoking a cigarette and decreases thereafter. 


Impotence 


A recent epidemiological study of the relation 
of smoking to impotence (Manning, Klevens, 
& Flanders, 1994) received widespread media 
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attention by affirming that cigarette Smoking 
was an independent risk factor for impotence, 
Data from a cross-sectional survey of 4,462 U.S, 
Army Vietnam-era veterans aged 31 to 49 showed 
a prevalence of 2.2% impotence among never 
smokers, 2% among former smokers, and 3.7% 
among current smokers. Impotence was deter- 
mined by a positive response to the question: 
“Have you experienced persistent difficulty in 
getting a satisfactory erection for sexual pur- 
poses within the last year?” The difference in 
impotence rate between current smokers and 
nonsmokers remained statistically significant 
after adjustment for other confounding factors, 
such as vascular disease, psychiatric disease, 
substance abuse, and marital status. However, 
examination of the data on other factors associ- 
ated with current smokers (more not married, 
more substance abuse, and more psychiatric 
disorders) suggested that these factors could 
have greatly contributed to the higher impotence 
tate among current smokers. Oddly, neither 
number of cigarettes smoked daily nor years of 
smoking were significant predictors of impo- 
tence in current smokers. Prior to this study, 
there were already ample diagnostic urological 
studies in the literature showing a direct patho- 
logical effect of smoking on erectile functioning. 
Alvaro Morales’ research group at Queens 
University in Kingston, Canada has thoroughly 
investigated smoking-induced impotence (Con- 
dra et al., 1986). Ina sample of 178 impotent 
clinic patients, 58.4% were current smokers 
(versus a 38% population estimate), and 81% 
were either current or ex-smokers (versus a 58% 
population estimate). The Percentage of heavy 
smokers (more than 25 cigarettes per day) in 
this sample was more than twice that of normal 
non-impotent population estimates (about 10- 
15% versus about 3-7% for the general popula- 
tion). Smokers had significantly lower penile 
blood pressure than nonsmokers and smokers 
were more likely to have abnormally low penile 
blood pressure (an indication of organic impo- 
tence) (one in four smoking patients versus one 
in eight nonsmoking patients). 
Padma-Nathan and Payton (1986) at Boston 
University found a 78% prevalence of smoking 
among 1,011 impotent patients compared to 
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31% in the general male population of Mas- 
sachusetts. The variable of smoking was more 
strongly associated with lower penile blood pres- 
sure measures than the variables of hyperten- 
sion, diabetes, or age. Furthermore, a higher 
papaverine infusion rate was necessary to main- 
tain erection in chronic heavy smokers, indicat- 
ing either reduced blood inflow from arteries 
or increased venous drainage. 

More specific pathways of smoking toxicity 
were identified by Irwin Goldstein’s Boston Uni- 
versity research group (Rosen et al., 1991). Us- 
ing a sample of 195 clinic impotence patients, 
they found that cigarette smoking was associ- 
ated with atherosclerosis in the internal puden- 
dal artery that supplies the erection. Risk for 
atherosclerosis increased with increased smok- 
ing: 15% increase for those who had smoked 5 
pack-years (a product of the number of packs 
smoked per day times the years they were 
smoked: e.g., 1 pack/day x 5 years = 5 pack- 
years), 31% increase for 10 pack-years, and 
72% increase for 20 pack-years. Common artery 
disease also increased steadily: 8% increase for 
5 pack-years, 17% for 10 pack-years, and 37% 
for 20 pack-years. For each additional pack-year 
of smoking, pudendal artery disease increased 
by 3% and common artery disease increased 
by 2%. 

Smoking also appears to render penile nerves 
and tissues more vulnerable to irritation and 
trauma, regardless of the cause. Mersdorf et al. 
(1991) examined the penile tissue of 59 impotent 
men who were implanted with penile prostheses. 
The number of cavernosum smooth muscle cells 
was reduced in smokers, alcoholics, and hyper- 
tensive men, with the greatest reduction found 
in smokers. Loss of sinusoidal endothelial lin- 
ings was found in all groups, but was most pro- 
nounced in alcoholics who smoked. A consider- 
able amount of vasodilating substances (e.g., 
EDRF or nitric oxide) comes from the endothe- 
lial lining during erection; additionally, axion 
nerve tissue was often decreased and replaced 
by collagen fibrosis. 

Reduced erection with smoking has also been 
demonstrated by Glina, Reichelt, Leao, and Dos 
Reis (1988). Twelve chronic smokers between 
the ages of 22 and 65 were given papaverine 


injection erections (1) without smoking or (2) 
after smoking two cigarettes. Direct measure- 
ment of erectile intracavernous pressure using 
a 100 mg injection showed significantly less pres- 
sure in subjects who had smoked two cigarettes. 
All 12 men obtained full erections without 
smoking, but only four of the 12 obtained full 
erections after smoking. 

The negative effect of smoking on erection has 
also been demonstrated in men viewing erotic 
films (Gilbert, Hagen, & D’Agostino, 1986). 
Forty-two cigarette smokers aged 18 to 44 were 
assigned to one of three groups: (1) high-nico- 
tine cigarettes, (2) low-nicotine cigarettes, (3) a 
hard candy control group. Smoking two high- 
nicotine cigarettes significantly decreased the 
rate of penile diameter change compared to that 
for the other groups. High-nicotine cigarettes 
also caused significantly more vasoconstriction 
than low-nicotine cigarettes or the control group. 
Maximum tumescence was not affected by 
smoking. 


Nocturnal Penile 
Tumescence (NPT) 


The effects of chronic smoking on sleep erec- 
tions have been identified by Karacan and Wil- 
liams’ sleep research group (Hirshkowitz, Arca- 
soy, Karacan, Williams, & Howell, 1992). These 
investigators reviewed the records of 800 pa- 
tients who had been evaluated for impotence at 
their clinic. Of the 800 patients assessed with 
NPT monitoring, 314 were cigarette smokers. 
Smokers were broken down into three groups: 
(1) 1-19 cigarettes a day, (2) 20-39 a day, and 
(3) more than 40 a day. The total minutes of 
sleep erections and penile rigidity were signifi- 
cantly decreased in group 3 and nonsignificantly 
decreased in the group 2 compared to group 1. 
Patients in group 3 also lost tumescence more 
quickly. 

Other measures of autonomic function in- 
cluded responses to deep breathing and supine- 
to-standing blood pressure regulation. The dec- 
rements caused by smoking still existed after 
statistical adjustment for age, diabetes, and oth- 
erwise poor health. The premature detumes- 
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cence found in group 3 indicated that venous 
outflow resistance was decreased. Penile blood 
pressure showed only small mean decreases as 
number of cigarettes per day increased. The 
bulbocavernosus reflex latency, as well as the 
number of sleep erections, did not differ be- 
tween groups. 

In another study, diagnosis of erectile dys- 
function with papaverine injection tests indicated 
that 9 of 28 (32%) men with venous leakage 
were smokers, but only 1 of 14 (7%) men with- 
out venous leaks was a smoker (Lowe, Schwartz, 
& Berger, 1989). Finally, a study by Elist, Jar- 
man, and Edson (1984) of 20 smokers with 
erectile dysfunction and no NPT erections showed 
that abstinence from smoking for six weeks 
resulted in recovery of NPT erectile activity in 
seven of the 20 patients. 

Forsberg, Gustavii, Hojerback, and Olsson 
(1979) likened the effect of smoking to the pe- 
ripheral vasoconstriction that occurs with pro- 
pranolol beta-blocker treatment. They reported 
that four males with erectile dysfunction—two 
smokers and two treated with propranolol— 
returned to normal function after smoking and 
propranolol were discontinued. Additionally, 
the penile blood pressure index, which initially 
indicated peripheral vascular insufficiency, re- 
turned to the normal range. 


HORMONAL AND OTHER 
CHEMICAL CHANGES 


Although early reports indicated that testoster- 
one levels were lower in smokers than non- 
smokers (Briggs, 1973; Shaarawy & Mahmoud, 
1982), later studies showed conflicting findings. 
Condra et al. (1986) found that levels of testos- 
terone, luteinizing hormone (LH), and prolactin 
were no different in smokers than in nonsmok- 
ers. Similarly, Tsitouras, Martin, and Harman 
(1982) found no difference in testosterone levels 
between 183 smoking and nonsmoking elderly 
men, and Handelsman, Conway, Boylan, and 
Turtle (1984) found no differences related to 
smoking in 119 healthy sperm donors. Other 
large studies have found even higher levels of 
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both total and free testosterone in smokers than 
in nonsmokers (Deslypere & Vermeulen, 1984), 
Smoking men between the ages of 30 and 79, 
followed longitudinally in the California Ran- 
cho Bernardo cohort study, showed signifj- 
cantly higher levels of DHEAS and androstene- 
dione than nonsmokers, even after adjustment 
for age and obesity (Barrett-Connor, 1989). Tes- 
tosterone levels were nonsignificantly higher in 
smokers, but the testosterone-estrogen ratio was 
reduced due to increased levels of estradiol and 
estrone in smokers. Contrary to Barrett-Con- 
nor’s findings, most studies report an antagonis- 
tic effect of smoking on estrogen actions, despite 
no significant change in overall estrogen levels 
(Berta, Frairia, Fortunati, Fazzari, & Gaidano, 
1992). For instance, Kiel, Baron, Anderson, 
Hannan, and Felson (1992) found that smoking 
eliminates the protective effect of postmeno- 
pausal oral estrogen replacement therapy against 
osteoporosis. 

Cardiovascular studies of men aged 35 to 60 
also have found significantly higher levels of 
testosterone and androstenedione in smokers 
than in nonsmokers (Lichtenstein et al., 1987). 
Androgen levels were higher for both light and 
heavy smokers. Although any possible sexual 
benefits of increased androgen levels in male 
smokers probably would be cancelled out by a 
negative impact of increased cortisol and corti- 
cotropin-releasing-factor (CRF) (Fuxe, Anders- 
son, Eneroth, Harfstrand, & Agnati, 1989), the 
tisk of prostatic hypertrophy is reduced in smok- 
ers from 10-50% (Morrison, 1990), perhaps due 
to decreased prolactin, which typically is found 
in long-term smokers (Baron, Bulbrook, Wang, 
& Kwa, 1986). 

There is abundant evidence that smoking has 
pip sig sympathomimetic action (Moffat 
ree nh So that significant weight gain 
3 moking is stopped, even with no 


increase in caloric intake. On average, weight 
gain after smokin 


than in men (Wi 
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Vila, & Duffy, 1992). The adverse effects of smok- 
ing on sexual function have already been docu- 
mented. 

Chronic elevation of cortisol due to habitual 
heavy smoking can be expected to eventual- 
ly cause degenerative changes in the body, the 
brain, and the immune system (Sapolsky, Krey, 
& McEwen, 1986). Although DHEAS and vaso- 
pressin are beneficially raised by smoking, simi- 
lar benefits might be achieved without smoking 
by supplementation with nasal vasopressin (Dia- 
pid) and DHEA. Consequently, long-term bene- 
fits may occur for smokers who have managed 
to quit smoking if these supplements are used. 

Barrett-Connor, Khaw, and their colleagues 
found that smokers had higher DHEAS levels 
than nonsmokers in their well-publicized longi- 
tudinal Rancho Bernardo cohort study of men 
and women between the ages of 50 and 80 (Bar- 
rett-Connor, 1988; Khaw, Tazuke, & Barrett- 
Connor, 1988). In a sample of 233 women aged 
60 to 80, current smokers had significantly 
higher adrenal androgens, DHEAS (43% more), 
and androstenedione when adjusted for age 
and weight. However, this sample of women 
also showed increased mortality correlated with 
higher DHEAS levels, in contrast to the decrease 
of mortality previously reported for cohort men 
with higher DHEA levels. It was not clear 
whether current smoking was causally related 
to increased DHEAS levels and higher death 
rates. 

Friedman et al. (1987) found almost twice as 
much DHEAS (88% more) in postmenopausal 
women smokers versus nonsmokers. Key et al. 
(1991) found 33% more DHEAS in postmeno- 
pausal women smokers than nonsmokers, but 
DHEAS levels were 5% lower in smokers when 
adjustment was made for age and body mass in- 
dex. If bupropion is confirmed to raise DHEAS 
levels in women, then women smokers could 
enjoy slightly higher DHEAS, slightly lower 
Weight, and less depression if they were treat- 
ed with bupropion during withdrawal from 
smoking, 

Fuxe et al. (1989) have reviewed the effects 
of Smoking on corticosteroids and various pep- 
‘des. Cigarette smoking was first recognized to 
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increase cortisol levels in 1961 (Fuxe et al., 1989). 
Subsequent studies have shown both acute and 
chronic smoking to increase cortisol and the 
hypothalamic-pituitary releasing factors CRF 
and ACTH (Fuxe et al., 1989). The increase 
in peptide releasing factors appears to occur 
through stimulation of nicotinic cholinergic re- 
ceptors. Other peptides similar to or derived 
from ACTH are also increased by smoking, 
particularly vasopressin and beta-endorphins. 
Smoking may increase prolactin acutely, but 
generally prolactin levels are lower in chronic 
smokers than in nonsmokers (Fuxe et al., 1989). 
Both increases and decreases in LHRH/LH and 
growth hormone have been found in smokers. 
Acute smoking may increase LHRH in the me- 
dial preoptic sex center, suggesting one way in 
which smoking might stimulate sex drive men- 
tally, despite its toxic action on genital sexual 
responses (Fuxe et al., 1989). 

The apparent overexcitation from “binges” 
of cigarette smoking (being “wired”) appears 
due to an excessive adrenal response, particu- 
larly oversecretion of cortisol, CRF, epineph- 
rine, and norepinephrine. Rapid smoking of two 
high-nicotine cigarettes, which has been shown 
to reduce erection in laboratory studies, reliably 
elevates cortisol (Meliska & Gilbert, 1991). How- 
ever, in many subjects, nausea, malaise, and shak- 
iness may accompany this adrenal response, per- 
haps contributing to the acute rise in prolactin 
that sometimes occurs with rapid smoking of a 
number of cigarettes (prolactin secretion is a 
response to nausea and vomiting). 

Self-reported decreases in self-reported drow- 
siness have been associated with the first few 
cigarettes of the day by both male and female 
smokers (Meliska & Gilbert, 1991). This initial, 
excitatory effect of smoking is accompanied 
by elevations in cortisol and beta-endorphins. 
Though not measured by the researchers, in- 
creases in vasopressin, dopamine, norepineph- 
rine, and epinephrine, with decreases in seroto- 
nin, may also contribute to this temporary state 
of arousal. 

Norton, Brown, and Howard (1992) exam- 
ined EEG changes in 11 male smokers over the 
course of smoking a cigarette. Initially there was 
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a reduction in alpha waves (indicating arousal), 
but there was an increase in alpha (decrease in 
arousal) towards the end of the cigarette. Ad- 
ditionally, in moderate nicotine smokers there 
was an initial shift toward left-hemispheric acti- 
vation, which decreased as right-hemispheric 
activation occurred toward the end of the ciga- 
rette. Higher nicotine doses from smoking were 
associated (measured by residual butt analysis) 
with greater shifts towards right-hemispheric 
activation and greater decreases in subjective 
arousal. Furthermore, lower nicotine doses were 
associated with increases in theta-wave pow- 
er, while higher doses were associated with de- 
creases in theta-wave power. As discussed in 
Chapter 9 on DHEA, we consider the theta 
EEG rhythm to be an intrinsic aspect of sexual 
arousal and orgasm. The authors of this study 
believe that initial lower-dose nicotine smoking 
stimulates activation of a left hemisphere “go” 
system and the sedative effect of more smoking 
and higher nicotine doses increases activation 
of a right hemisphere “no go” system. 

Meliska and Gilbert (1991) hypothesized that 
female smokers may be more depressed and 
experience more negative effects than do non- 
smokers, so that smoking would offer transi- 
ent relief from their abnormally low level of 
arousal. As with prolactin (e.g., Baron et al., 
1986), short-term, acute elevations in stimulat- 
ing body chemicals may be negated by long-term 
reductions typical of exhaustion subsequent to 
overstimulation (down-regulation). 

Recent studies have shown that depression 
frequently plays a role in cigarette smoking 
(Anda et al., 1990; Breslau et al., 1993a; Glass- 
man et al., 1990). In a large national survey, 
Anda et al. (1990) found that the prevalence of 
current smokers increased as depression scores 
increased, and the incidence of smokers quitting 
decreased as depression scores increased. The 
incidence of quitting cigarette smoking after 
nine years of follow-up was 9.9% for depressed 
smokers and 17.7% for nondepressed smokers. 
Breslau et al. (1993a) found that a history of 
depression increased the risk of progression to 
nicotine dependence and that people with a his- 
tory of nicotine dependence had a higher rate 
of first incidence of depression followed longitu- 
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dinally during the study. Glassman et al. ( 1990) 
point out that antidepressants may be a key 
facilitator of smoking cessation, given the high 
rate of depression in smokers and the dysphoric 
effects of quitting. Additionally, female patients 
with panic disorder compared to community 
controls studied by Pohl, Yeragani, Balen, Ly- 
caki, and McBride (1992) have shown a higher 
prevalence of smoking prior to panic onset (54% 
versus 35%) and higher prevalence of current 
smoking (40% versus 25%). Breslau, Kilbey, 
and Andreski (1993b) have found that nicotine- 
dependent smokers are more vulnerable to de- 
pressive and anxious psychopathology than non- 
dependent smokers. 

Chronic nicotine intake in rats increases dopa- 
mine release in the nucleus accumbens (NACC), 
an effect that does not show tolerance, indicat- 
ing that this dopamine effect is a reinforcing 
factor for continued smoking. Chronic nicotine 
treatment of rats also potentiates behavioral 
responses to dopaminergic drugs (Suemaru, 
Gomita, Furuno, & Araki, 1993). Dopaminergic 
stimulation in the NACC can increase sexual 
desire as well as compete with sexual activity 
which, in turn, increases NACC dopamine acti- 
vation. Bupropion may be an excellent substi- 
tute for smoking, since it appears to preserve 
dopamine activation while minimizing the weight 
gain and depression often experienced during 
withdrawal. The stimulating actions on dopa- 
mine and beta-endorphins could account for 
the addictive quality of smoking. Hopefully, 
recognition of NACC dopamine activation by 
smoking will lead to a better understanding of 
the attraction to this particular addiction. Since 
sexual activity as well as bupropion can stimu- 
late NACC dopamine, satisfactory sexual activ- 
ity during smoking withdrawal may lessen the 
craving for smoking. 

The complex mix of chemical actions trig- 
gered by smoking suggests both positive and 
negative sexual effects. Stimulation of ACTH, 
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of norepinephrine and epinephrine, could also 
dampen the response. Furthermore, higher lev- 
els of estrogen would adversely affect male sex- 
ual responsiveness. Despite these hormonal and 
chemical changes, the negative effects of smok- 
ing on male sexual function seem predominantly 
due to damage to vascular and genital tissue. 


EFFECTS OF NICOTINE 
ON REPRODUCTION 


The effects of smoking on reproduction are 
summarized in Table 11.1. 

Vicizian (1968) found that the percentage of 
motile sperm decreased from 69% in nonsmok- 
ers to 57% in smokers who consumed one to 
10 cigarettes a day, and to 49% in those who 
smoked more than 30 cigarettes a day. Lower 
sperm counts and a higher percentage of abnor- 
mal sperm were found in smokers by Evans, 
Fletcher, Torrance, and Hargreave (1981), but 
not by Godfrey (1981). In 11 of 12 studies re- 
viewed by Stillman, Rosenberg, and Sachs (1986), 
sperm density was reduced in smokers by an 
average of 22% and the proportion of motile 
sperm was reduced by about 17%. A more re- 
cent meta-analysis review by Vine, Margolin, 
Morrison, and Hulka (1994) indicates that 
sperm density in smokers is, on the average, 
13-17% lower than in nonsmokers. However, 
in the majority of studies reviewed, changes in 
sperm density were not statistically significant 
but reflective of large variation among individu- 
als. Furthermore, reductions in sperm density 
were not significantly correlated with number 
of cigarettes smoked per day. 

Unfortunately, proper epidemiological stud- 
ies of effects of smoking on sperm parameters 
have yet to be conducted. Findings have often 
been reported for small selected samples, usually 
from infertility clinics. Degenerative and disease 
factors usually associated with smoking, such 
as malnutrition and alcohol and drug abuse, are 
often not factored out. When Holzki, Gall, 
and Hermann (1991) selected a sample of 50 
nonsmokers and 40 smokers, excluding men 
having any health or injury problems that could 
be related to lowered sperm, there were no sig- 


Table 11.1 Adverse Effects of Nicotine on 
Reproduction 


In Females 

Infertility (Tokuhata, 1968) 

Amenorrhea (Petersson, Fries, & Nillius, 1973) 

Vaginal bleeding (Hammond, 1991) 

Irregular menses (Hammond, 1991) 

Urinary infections (Boyce, Schwartz, & David, 
1976) 

Cervical cancer (Clarke, Hatcher, McKeown- 
Eyssen, & Lickrish, 1985) 

Early menopause (Kaufman, Slone, Rosenberg, 
Miettinen, & Shapiro, 1980; Surgeon General, 
1990) 

Spontaneous abortion (Stillman et al., 1986) 

Tubal (ectopic) pregnancy (Surgeon General, 1990) 

Premature birth (Simpson, 1957) 

Pregnancy complications (Surgeon General Report, 
1990) 

Fetal growth reduction and low birth weight (Sur- 
geon General, 1990) 


In Males 

Lower sperm density (Evans et al., 1981; Stillman et 
al., 1986) 

Lower proportion of motile sperm (Stillman et al., 
1986; Vicizian, 1968) 

Abnormal sperm (Evans et al., 1981; Surgeon Gen- 
eral, 1990) 

Impotence factors (Surgeon General, 1990) 
including: 

atherosclerotic peripheral vascular disease 

vasoconstriction 

disturbed prostaglandin production 

increased platelet aggregation 

increased estrogen levels 

lower penile blood pressure index 


nificant differences between smokers and non- 
smokers in sperm count, density, morphology, 
or motility. 

The fact remains that smoking is often ac- 
companied by various diseases and degenerative 
conditions. The constriction of blood flow in 
the penis, which has been shown in smokers, and 
the decrease in tissue oxygenation by smoking, 
suggest a toxic effect on all gonadal tissue. Pe- 
ripheral anterial disease is also strongly related 
to lifetime smoking (Shabsigh, Fishman, Schum, 
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& Dunn, 1991; Surgeon General, 1990). Smok- 
ing should certainly be avoided by couples with 
infertility problems. 

Infertility has been observed in female smok- 
ers (Stillman et al., 1986; Surgeon General, 
1990). Tokuhata (1968) found infertility in 21% 
of smoking women compared to 14% of non- 
smokers and a 46% increased risk of infertility 
in a cohort sample of 2,016 women. An increase 
in urinary tract infections (chiefly urethritis), 
from 13% in nonsmokers to 25-30% in women 
smoking over 30 cigarettes per day in a sample 
of 3,074 women attending an infertility clinic 
(Boyce et al., 1976), indicates that infections or 
trauma may compromise gonadal function in 
smokers. 

However, smoking may help to maintain a 
normal endometrium. Franks, Kendrick, and 
Tyler (1987) found that smoking was associated 
with a 70% reduced risk of endometrial cancer 
among estrogen users and a 50% reduced risk 
among nonusers of estrogen in menopausal 
women aged 40 to 55. The risk for women who 
smoked and took estrogen replacement was 
no greater than the risk for women who did 
not smoke and did not take estrogen supple- 
ments. Perhaps a smoking-induced elevation of 
DHEAS and androstenedione adrenal androgen 
levels contributes to this observed decreased risk 
of endometrial cancer (Barrett-Connor, 1988; 
Key et al., 1991; Yeh & Barbieri, 1989). 

Urinary incontinence is a key, bothersome 
factor often involved in female sexual dysfunc- 
tion. Bump and McClish (1992) found that ciga- 
rette smoking increases the risk of genuine uri- 
nary stress incontinence in women by 2.5-fold, 
independent from other known risk factors. The 
risk increased to five-fold for women who smoked 
more than a pack a day. To determine what 
was responsible for this greatly increased risk of 
stress incontinence, Bump and McClish (1994) 
gave complete urogynecologic exams to 71 female 
smokers (mean age = 44) and 118 nonsmokers 
(mean age = 51) with pure genuine stress incon- 
tinence. Surprisingly, smokers had stronger ure- 
thral sphincters with greater functional length 
and maximum closure pressure than nonsmok- 
ers. However, smokers also produced greater 
increases in abdominal and bladder pressure 


with coughing, which apparently resulted jn 
greater pure stress incontinence than nonsmok- 
ers, despite their significantly stronger urethral 
sphincters. 

Women smokers appear to experience an ear- 
lier onset of menopause. Kaufman et al. (1980) 
showed a dose-related onset of menopause that 
varied from 49.4 years in nonsmokers to 48 
years in light (1-14 cigarettes per day) smokers 
and 47.6 years in heavy (15 or more cigarettes 
per day) smokers. Such an advance in a natural 
marker of aging such as menopause indicates 
that smoking, like alcohol, causes premature 
aging of body tissues due to the abnormalities 
created by use of such substances. 

The United States Surgeon General’s report 
in 1990 detailed various adverse effects of smok- 
ing on maternity, including spontaneous abor- 
tion, tubal (ectopic) pregnancy, other pregnancy 
complications, premature birth, and reduced 
fetal growth. Some of these effects were attrib- 
uted to the decreased blood flow and reduced 
availability of oxygen to the fetus caused by the 
vasoconstrictive properties of smoking. 


THE EFFECTS OF CAFFEINE ON 
SEXUAL FUNCTION 


Caffeine is the most widely used drug in the 
world. Over 85% of all Americans drink caf- 
feine daily, with an average intake of 200 mg 
per day (Gilbert, 1984), Though widely believed 
to be a phosphodiesterase inhibitor that extends 
excitatory adrenergic synaptic action, caffeine 
only inhibits Phosphodiesterase at doses far 
higher than normal daily consumption (Stoner, 
Skirboll, Werkman, & Hommer, 1988). Though 
a sympathetic nervous system activator, it is not 
an adrenergic stimulant. Caffeine is a purine 
derivative, a methylated xanthine; its activating 
effect is chiefly due to antagonism of adenosine 
receptors (Biaggioni, Paul, Puckett, & Arzubi- 


aga, 1991; Spealman, 1988). Adenosine is a 
ubiquitous purine invol 
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Nicotine and Caffeine 


Table 11.2 Caffeine Content of Common Drinks 


Caffeine appears, in varying amounts, in a range of products. Most experts recommend 
not exceeding “moderate” consumption of caffeine —about 200 to 300 milligrams (mg) a 
day. Coffee and tea doses, 5-ounce cup, unless noted. 


a a ee 


Drip coffee 
Instant coffee 
1-minute brew tea 
Instant tea 


110-150 mg 
40-108 mg 
9-33 mg 
12-28 mg 


Percolated coffee 
Decaffeinated coffee 2-5 mg 
3-minute brew tea 

Iced tea (12-ounce) 


64-124 mg 


20-46 mg 
22-36 mg 


From Editor's Choice 


Accompanies October 1990 Mayo Clinic Nutrition Newsletter 


testinal peristalsis. Thus caffeine increases these 
bodily functions by inhibiting adenosine activ- 
ity. 

Stimulant effects of caffeine include cortical 
arousal, reticular formation (attentional) activa- 
tion, vagal and vasomotor stimulation, elevated 
muscle tension, and increased metabolic rate 
(Smith, Davidson, & Green, 1993). Caffeine 
also increases production of norepinephrine, 
epinephrine, dopamine, serotonin, and cortisol. 
Smith et al. (1993) showed that caffeine usage 
increased both tonic and phasic arousal, which 
facilitated recall task performance. Females 
showed greater overall facilitation than males 
and greater facilitation on novel tasks, while 
males showed increased facilitation on repetitive 
tasks. 

Generally, the arousal effect of caffeine fol- 
lows an inverted-U principle of optimum per- 
formance at intermediate levels and decreased 
performance when under-aroused (bored or fa- 
tigued) or over-aroused (anxious or hyperac- 
tive). This means that a moderate amount of 
caffeine/coffee may have a beneficial effect, but 
performance degenerates as intake increases. 
Although caffeine can cause a mild stimulant 
effect in normal volunteer subjects, it generally 
does not change mood, produce feelings of eu- 
Phoria or well-being, or serve as a positive rein- 
forcer (Stern, Chait, & Johanson, 1989). At very 
high doses, most subjects found that it produced 
unpleasant anxiety, while a few reported feeling 
Pleasantly stimulated rather than anxious. A 
Contradictory opinion has been offered by Grif- 
— Woodson (1988), who argued that un- 

Ppropriate conditions caffeine could serve 


as a reinforcer, and that with chronic use it 
could create dependence in animals and hu- 
mans. Hughes et al. (1992) also found that caf- 
feine served as a reinforcer in moderate coffee 
drinkers at moderate but not at very high, doses; 
also, headaches and drowsiness increased self- 
administration of caffeine. 

Most people do not realize that caffeine is 
used as a powerful pesticide and also heightens 
the effectiveness of other pesticides. According 
to Dr. James Nathanson, Department of Neu- 
rology, Massachusetts General Hospital, Bos- 
ton, low doses of caffeine make insects “hyper- 
active and uncoordinated.” Large amounts kill 
them. In fact, caffeine is such an effective, bio- 
degradable pesticide that it is being considered 
for broad use. Spray-on caffeine solutions may 
soon be used commercially to protect crops. 

As little as 250 mg per day of caffeine (about 
two or three cups of coffee) can cause restless- 
ness, nervousness, excitement, insomnia, flushed 
face, diathesis, gastrointestinal disturbance, mus- 
cle twitching, rambling flow of thought, tachy- 
cardia or cardiac arrhythmia, periods of inex- 
haustibility, and psychomotor agitation (Dews, 
1982). In addition, drinking five or more cups 
of coffee a day more than doubles the risk of 
heart problems, according to researchers at Johns 
Hopkins Medical School (LaCroix, Mead, Liang, 
Thomas, & Pearson, 1986). The Johns Hopkins 
group used a large number of subjects and a 
lengthy study period, collecting data at five-year 
intervals for 25 years. Caffeine is also known 
to aggravate certain existing disorders. More 
than 75% of all physicians recommend caffeine- 
free diets for patients experiencing anxiety, 
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insomnia, panic disorder, arrhythmias, fibro- 
cystic disease, palpitations, tachycardia, or 
esophagitis (Hughes, Amorie, & Hatsukami, 
1988), as well as for pregnant women (caffeine 
inhibits fetal growth) (Fenster, Eskenazi, Swan, 
& Windham, 1991). 

Caffeine appears to elevate the LDL fraction 
of cholesterol, which is associated with an in- 
crease of risk of heart disease. To the extent 
that caffeine contributes to arteriosclerotic heart 
disease, caffeine is certainly not facilitative of 
sexual performance in the male (Superko, Bortz, 
& Williams, 1991). A recent study has shown 
a possible link between coffee and bone frac- 
tures in middle-aged women (Hemenway, Col- 
ditz, Willett, Stampfer, & Speizer, 1988). Among 
85,000 nurses at Brigham and Women’s Hospi- 
tal and Harvard Medical School, there were 65 
hip fractures over a six-year period. Women 
who drank four or more cups of coffee a day 
experienced three times as many hip fractures 
as women who drank less coffee. It was found 
that caffeine can cause calcium to be lost in 
urine, and impedes coordination. 

Caffeine reduces cerebral blood flow by con- 
stricting blood vessels in the brain (Cameron, 
Modell, & Hariharan, 1990). When caffeine is 
withdrawn after chronic use, blood vessels dilate 
as a rebound effect, producing headaches, The 
vasoconstricting action may be due to the block- 
ing of adenosine, which dilates blood vessels. 
It is not known whether habitual caffeine intake 
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reduces penile blood flow through vasoconstric- 
tion; but it has been shown that adenosine in- 
duces erection by powerfully relaxing smooth 
muscle tissue when injected directly into the 
cavernosum (Takahashi et al., 1990), while caf. 
feine induces smooth muscle contraction in vas- 
cular tissue (Karaki, Ahn, & Urakawa, 1987), 
It is possible that caffeine reduces adenosine- 
induced vasodilation, resulting in decreased rest- 
ing penile tone and decreased erectile tumes- 
cence rigidity. 

In a study of psychotic inpatients, symptoms 
lessened during a period of decaffeinated coffee 
use and worsened when patients were again 
drinking caffeinated coffee (DeFreitas & Schwartz, 
1979). Consequently, caffeine may worsen sex- 
ual perversions, which may be involved in psy- 
chotic or schizophrenic behavior. 

Due to its strong diuretic effect, caffeine can 
cause or exacerbate urinary incontinence, thus 
decreasing sexual function through urinary- 
genital sensitivity as well as mental anxiety. 
However, because it mimics dopaminergic stim- 
ulants, caffeine may also positively affect sexual 
function by making individuals more alert and 
awake. In 1991, a small report was published 
through the media suggesting that coffee en- 
hanced the sex lives of older men. If wakeful- 
ness is an advantage in sex, coffee may well 

add the “kick” needed to interest one in sexual 


Participation. Otherwise, it is a doubtful “aph- 
rodisiac.” 
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OBJECTIVES 


¢ To identify the sexual effects of opioids in 
addicts and non-addicts 


© To explore the impact of treatment alter- 
natives on sexual function 


Opiates is the term applied to exogenous 
pharmaceuticals that stimulate opioid receptors; 
opioids is a more general term that includes 
both exogenous and endogenous opiate-like sub- 
stances. Endogenous opioids include enkepha- 
lins, spread diffusely throughout the body, and 
endorphins. The best-known endorphin is beta- 
endorphin, which is found at relatively high 
levels in sex-related brain areas such as the hy- 
pothalamus and pituitary. There is no question 
that opioids decrease sexual responsivity; how- 
ever, the extent to which different opioids cause 
sexual dysfunction and the range of individual 
Susceptibility to these negative sexual effects 
vary. Since endorphins exist naturally in the 
body, they may have some positive sexual ef- 
fects not seen with exogenous opiate substances. 
Some patients do report sexual benefits from 
opiate use. At low doses, a transient positive 
impact similar to a low dose of alcohol may be 
experienced. Individuals abusing high doses of 
Opiates may also develop a tolerance to some 
Of the adverse side effects. 

Prior to the Harrision Narcotic Act in 1914 
controlling opiate use, more women than men 
used Opiates (1.4 to 2 times more), often pre- 
scribed by physicians to treat “female troubles” 
(Abel, 1984), Subsequently, less toxic prescrip- 


ti Sage : d 
©n medications such as benzodiazepines, non- 


steroidal pain-relievers, and serotonergic drugs 
(e.g., tryptophan and Prozac) have served in 
place of opiates and barbiturates. Despite the 
adverse sexual effects of many of these newer 
“therapeutic depressants,” most are less inhibi- 
tory sexually than are opiates. 

Current popular mythology promotes the no- 
tion that endogenous (naturally occurring) opi- 
oids have positive sexual effects (Hawkes, 1992). 
However, satisfactory evidence supporting the 
validity of endorphin-enhanced sex is virtually 
nonexistent. Indeed, although naturally occur- 
ring endorphins may provide a sense of well- 
being and relaxation, perhaps even facilitating 
greater receptivity, they most probably have an 
analgesic effect on sexual sensations. Nonethe- 
less, the popularity of the notion of sexual bliss 
from endogenous endorphins is itself an indica- 
tion of the potential for sexual abuse and depen- 
dency—a danger that has been well described 
by Patrick Carnes (1989). 

Pain relief from opiates may make sex possi- 
ble if illness and debility are not too great. 
However, due to the potential for dependence, 
extended medical use is recommended only in 
cases of intractable pain (i.e., cancer). Sexual 
desire and response are usually inhibited in pa- 
tients with severe pain, as are most aspects of 
behavioral performance. Such limitation has 
been labeled the “pain brake” by Zenz, Strumpf, 
and Tryba (1992). Although sexual activity may 
lessen pain temporarily or at least distract atten- 
tion from it (perhaps with the help of endor- 
phins), more often pain blocks sexual responsiv- 
ity as well as therapeutic attempts to resolve 
sexual dysfunction. In patients with less severe 
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chronic pain, the effects of opiates on sexual 
function are less clear. Opiates given “as need- 
ed” are often abused, particularly in elderly pa- 
tients. They may be taken with other inhibitory 
drugs such as benzodiazepines and excessive 
alcohol, which in combination effectively in- 
hibit sexual feelings. 

The chief sexual benefit of opioids is the 
delay of orgasm/ejaculation in men. Indeed, one 
motivation for heroin use among young men is 
to prolong sexual activity in order to please or 
impress their sexual partners (J. Mendelson, per- 
sonal communication, 1981). Eventually, how- 
ever, opioid use leads to sexual dysfunction. 
The extent to which endogenous opioids con- 
tribute to ejaculatory control is unknown. Since 
copulation involves a degree of pleasurable 
stress, some endorphin secretion may be needed 
to balance the secretion of excitatory substances 
such as epinephrine, dopamine, oxytocin, and 
amino acids. 

For women, adequate endorphin secretion in 
combination with serotonin and estrogen may 
prevent nervousness and promote Teceptivity to 
the more aggressive aspects of copulation. Al- 
though endorphins are credited with facilitating 
attachment and touch, in actuality they inhibit 
oxytocin release, which mediates touch behavior 
(Leng & Russell, 1988; Racke et al., 1991; Van 
Wimersma Greidanus & Ten Haaf, 1985), 

Pfaus and Gorzalka (1987) have written a re- 
markably comprehensive review of the negative 
effects of opioids and Opiates on sexual desire 
and response and the Positive effects of opioid 
antagonists in humans and animals. Absent in 
this review, however, were studies of common- 
ly prescribed pain-relievers such as codeine, ox- 
ycodone, hydromorphone, and Propoxyphene. 
Changes in sexual desire and function with these 
Prescribed opiates used by non-addict patients 
to treat pain remain undocumented. 


INHIBITION OF TESTOSTERONE 


Perhaps the clearest indication of the negative 
effects of opioids on sexual function is their 
inhibitory action On testosterone. Opioids lower 
testosterone and testosterone administration 
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can lower endorphin levels. The opiate antago- 
nist naloxone increases testosterone in rats, non- 
human primates, and man (Cicero, 1980; De 
Feo et al., 1986; Gilbeau, Almirez, Holaday, & 
Smith, 1984). 

One way opioids inhibit testosterone pro- 
duction is by suppressing luteinizing hormone 
release (LHRH/LH). Endogenous opioid pep- 
tides inhibit LHRH/LH and testosterone stimu- 
lation (Gilbeau et al., 1984); naloxone injection 
can release LHRH/LH and testosterone from 
this inhibitory influence. Injection of beta-en- 
dorphin into men can suppress LH secretion 
(Reid, Quigley, & Yen, 1983); injection of beta- 
endorphin antiserum increases circulating LH 
(Petraglia et al., 1985). In the rat, castration 
increases beta-endorphins and subsequent tes- 
tosterone replacement reduces beta-endorphins 
(Almeida, Nikolarakis, & Herz, 1987). Castra- 
tion also increases the sensitivity of genital tis- 
sues to the inhibitory action of morphine (Mi- 
randa et al., 1985). In women and female rats, 
estrogens and/or progesterone increase central 
beta-endorphin activity, while androgens decrease 
brain beta-endorphin concentrations (Genaz- 
zani, et al., 1992). 

Positive sexual effects associated with in- 
creases in endorphins may occur as a result of 
opioid stimulation of dopamine in brain rein- 
forcement centers, which also may account in 
Part for opiate abuse and dependency. Negative 
and positive interactions of Opioids with dopa- 
mine reinforcement activity must be investigated 


further to determine specific sexual benefits of 
endorphins. 
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actual fertility (pregnancy induction) in a 32- 
year-old infertile male with oligozoospermia of 
unknown origin (Fabbri et al., 1989). 

Testosterone is associated with increased noc- 
turnal penile tumescence (NPT); opioids are 
associated with decreased NPT. Young men (24 
years old, average) versus middle-aged men (49 
year old, average) have greater NPT tumescence 
time, higher total and free testosterone, and 
lower beta-endorphin levels (Murray, Fettes, 
Wyss, Cameron, & Sciandini, 1988). Constant 
infusion of the opioid antagonist naloxone in 
young men over a 24-hour-period increased lu- 
teinizing hormone secretion and testosterone 
levels (Delitala et al., 1983). It is not known 
whether older men would have the same re- 
sponse. Beta-endorphins are lower in prepuber- 
tal and elderly humans than in pubertal, young, 
and middle-aged humans (Genazzani et al., 
1984). When testosterone levels are chronically 
low, opioids are also low and naloxone does 
not stimulate an increase in luteinizing hormone 
or testosterone. 

It is important to keep in mind that the recip- 
rocal actions of opioids and testosterone exist 
within a modulated integrated feedback circuit 
that involves other hormonal, peptide, and neu- 
rotransmitter factors. For instance, epinephrine 
injection can cause a fall in circulating testoster- 
one akin to a stress reaction, whereas opioids 
reduce sympathetic tone, thus decreasing the 
stress reaction (Maric et al., 1987). In this way 
endogenous opioids can sometimes prevent a 
prolonged decrease in testosterone by blocking 
increased, stress-induced epinephrine release. In 
the long run, normal testosterone levels may 
modulate normal opioid levels in a natural bal- 
ance. However, there is much more involved 
than a simple reciprocal relationship between tes- 
tosterone and opioids. Administration of exoge- 
nous opiates may cause this reciprocal balance 
to break down, so that the androgen-producing 
circuitry is abnormally suppressed. 


ANIMAL RESEARCH 


Since endorphins may be addictive and, as pep- 
tides, are not well absorbed, research on their 
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sexual consequences in humans is limited. There- 
fore, we must depend heavily on animal research 
data, which may or may not generalize to hu- 
mans. 

Findings in monkeys have indicated either 
negative or nonsignificant effects of endorphin 
stimulation on sexual function (e.g., Crowley, 
Hydinger, Stynes, & Feiger, 1975). Endorphin 
stimulation of and synergy with endogenous 
substances to sexual response such as prolactin, 
and endorphin suppression of positive sexual 
substances such as testosterone, luteinizing hor- 
mone releasing hormone (LHRH), and oxytocin 
occur in both humans, monkeys, and rats. 

There is overwhelming evidence of negative 
sexual effects following endorphin stimulation 
in rats. Research findings on sexual changes due 
to endorphin administration in rats are shown 
for females and males in Table 12.1. Beta- 
endorphin, with fibers originating from the 
hypothalamic arcuate nucleus, is particularly 
active in the rat MPO sex center and in the 
amygdala, where it appears to influence sexual 
approach or avoidance. McGregor and Herbert 
(1992a, 1992b) found that infusion of beta- 
endorphin into the male rat amygdala sup- 
presses or retards approach to an estrous fe- 
male, but does not interfere with copulation 
once it begins. Some of this sexual approach 
deficit appears due to a deficit in processing 
olfactory cues specific to sexually receptive fe- 
males (McGregor & Herbert, 1992b). 


OPIATES AND ALCOHOL 


Some researchers have reported that alcohol 
alters the metabolism of endogenous opioid pep- 
tides in a complex manner (Ollat, Parvez, & 
Parvez, 1988). A single dose of alcohol given 
to rats stimulated the release, synthesis, and 
utilization of beta-endorphins (Gianoulakis & 
Barcomb, 1987). Other researchers, however 
have been unable to verify a stimulatory effect 
of alcohol on endogenous opiates, particularly 
when lower doses were used (Jorgensen & Hole 
1986). The opiate antagonist naloxone can ae 
duce alcohol craving (Froehlich, Harts, Lu- 
meng, & Li, 1986) and the depressive effect of 
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Table 12.1 Sexual Function in Rats Inhibited by Endorphin Stimulation 


Female Rats 


Lordosis and active proceptive sexual behavior suppressed; suppresion is pe onte piped 
one or naltrexone (Meyerson, Berg, & Johansson, 1988; Sirinathsinghji, 1984, 85, 
1986; Sodersten, 1990; Sodersten, Forsberg, Bednar, Eneroth, & Wiesenfeld-Hallin, 
1989; Weisner & Moss, 1984, 1986a, 1986b) 

Maternal behavior disrupted (Bridges & Mann, 1990) 

Oxytocin release inhibited (Haldar, Hoffman, & Zimmerman, 1982) 

Prolactin levels elevated (Barden, Merand, Rouloux, Garon, & Dupont, 1981; Herbert, 


1989; Leadem & Yagenova, 1987) 


Exploratory social contacts reduced (Weisner & Moss, 1986b) 


Male Rats 


Copulation (mounting, intromission, ejaculation) suppressed (reversed by naloxone or nal- 
trexone) (Hughes, Everitt, Herbert, 1987; Mandenoff, Bertiere, Betoulle, & Apfelbaum, 
1986; McIntosh, Vallano, & Barfield, 1980; Melis, Stancampiano, Gessa, & Argiolas, 


1992; Meyerson & Terenius, 1977) 


Mounting and intromission impeded (Meyerson, 1981) . 
Sexual satiation, fatigue, and refractory state characterized by high levels of endorphins 


(Murphy, Bowie, & Pert, 1979) 


Prolactin reduced (Ragavan & Frantz, 1981) 


genous factors (shortened daylight or injections of 
anti-gonadal melatonin) associated with sexu 


Beta-endorphin levels increased by exo; 


Beta-endorphin levels increased b 
bert, 1989) 


ally refractory states (Herbert, 1989) 


y castration; reduced by testosterone replacement (Her- 


alcohol (Jeffcoate, Herbert, Cullen, Hastings, 
& Walder, 1979; Jefferys, Flanagan, & Volans, 
1980). 

Comparing breeds of alcohol-preferring rats 
to non-preferring rats has revealed that alcohol- 
preferring rats have a dysfunction in the endoge- 
nous opiate system, causing excess or unreliable 
opiate reactivity. Enkephalin levels are consider- 
ably greater in the hypothalamus of alcohol- 
preferring rats (Froelich et al., 1986). Morphine 
can increase alcohol craving (Reid & Hunter, 
1984), while naloxone can reduce it (Froehlich 
et al., 1986; Reid & Hunter, 1984), 

In chronic human alcoholics as well as chil- 
dren born from alcoholic mothers, the plasma 
levels of met-enkephalin are reduced by almost 
50%, indicating possible degeneration in the 
opiate system or substitution of alcohol metabo- 
lites at opiate receptors (Govoni et al., 1983). 
During alcohol withdrawal, the plasma levels 
of met-enkephalins increase; levels of beta-en- 


dorphins decrease in plasma but increase in 
brain fluid CSF (Anokhina, Panchenko, Kogan, 
& Brosen, 1985). Alcohol stimulation of endoge- 
nous opioid activity is sometimes attributed to 
the liver metabolite tetrahydroisoquinoline, which 
binds to opioid Teceptor sites. Persons geneti- 
cally prone to alcoholism produce more tetrahy- 
droisoquinoline in their livers when they drink. 
It has been Suggested that “born” alcoholics 
have an opioid deficiency that results 
ing for alcohol and t 
lates (Aguirre, Del A 
& Irles, 1990), 
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the effects of tetrahydroisoquinoline as well as 
those of other alcohol metabolites will not be 
fully appreciated. 


EFFECTS OF OPIATES ON THE 
SEXUAL FUNCTION OF ADDICTS 


Since opiates cause physiological dependence 
and withdrawal, the term addict is appropriate 
to describe those who are dependent upon opi- 
ates. Equating opiate dependence with other 
substance dependence such as nicotine, as is the 
current fashion, may cause an underestimation 
of the severe dangers involved. Opiate depen- 
dence is a deadly, numbing disease that destroys 
overall health and threatens personality integ- 
rity. Sexual deficiencies in addicts are secondary 
to this system-wide degeneration. Nonetheless 
they bear discussing, particularly as they pertain 
to rehabilitation. 

Opiates have direct adverse effects on sexual 
functioning. The most noticeable initial effect 
of opiates is the inhibition of orgasm/ejacula- 
tion; in addition, subsequent severe decreases 
in desire and response also occur. 

Even in the addict community, heroin is re- 
garded as a drug that decreases or replaces sex- 
ual pleasure (Gay, Newmeyer, Perry, Johnson, 
& Kurland, 1982). From histories of 500 male 
and female heroin addicts, David Smith and his 
colleagues at the Haight-Ashbury clinic (Smith, 
D.E., et al., 1982) determined that, while im- 
provement in sexual function may occur ini- 
tially, a decrease in orgasm/ejaculation and 
sexual desire inevitably follows with prolonged 
use. During its use, heroin may cause a rush 
even more pleasurable than orgasm. With with- 
drawal, spontaneous erection and ejaculation 
often occur as a result of extended inhibition 
during prior heroin use. These sexual “over- 
shoots” of withdrawal are usually experienced 
dysphorically, since they are not under the pa- 
tient’s control. 

Some addicts attempt to titrate heroin use 
for sexual benefits. For instance, males with 
Premature ejaculation may note delayed ejacu- 
lation with low doses, but loss of erection at 
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higher doses. Females may be assumed to bene- 
fit from relaxation, disinhibition, and relief 
from dyspareunia at low doses, but experience 
anorgasmia and lack of sexual desire at higher 
doses. Although tolerance to testosterone inhi- 
bition may occur with continued heroin use, 
sexual difficulties or disinterest seem to increase 
with chronic use beyond six to 12 months. 

Smith et al. (1982) and others (€.g., Mendel- 
son, Mendelson, & Patch, 1975) have noted that 
sexual difficulties also occur on methadone 
maintenance and, in fact, that sexual dysfunc- 
tion is a frequent cause for discontinuing the 
treatment. Male patients on higher methadone 
doses (80-150 mg/day) frequently reported sex- 
ual deficits and showed reduced testosterone 
levels; however, these negative effects may not 
be present at lower doses (10-60 mg/day). Ad- 
dicts interviewed by Smith and his colleagues 
reported sexual deficits at high doses of all opi- 
ates including methadone, codeine, oxycodone 
(Percodan), hydromorphone (Dilaudid), and 
propoxyphene (Darvon). Sexual dysfunction in 
female addicts may lessen during methadone 
substitution, but improvement may be due pre- 
dominantly to low doses and medical, social, 
and nutritional supervision (not to mention the 
absence of impure heroin injections). 

Among 11 of 15 women experiencing de- 
creased sexual desire and activity during heroin 
use, half showed sexual improvement when 
switched to methadone (Abel, 1984). Smith et 
al. (1982) noted frequent sexual dysfunction 
prior to heroin addiction (28% in men and 47% 
in women), which increased to 37% in men and 
58% in women during heroin use. Abnormal 
menstrual cycles or amenorrhea have been found 
to increase from 5-7% to 65-90% during heroin 
addiction, with severe problems occurring with- 
in one to two years of use and resolution occur- 
ring within one to 12 months of withdrawal 
(Abel, 1984). Reversal of amenorrhea usually 
occurs during methadone maintenance and the 
improved health and nutritional circumstances 
that accompany it. However, sexual dysfunction 
often continues during methadone maintenance 
despite lifestyle improvements (e.g., Martin et 
al., 1973), requiring sexual therapy that is often 


unavailable. Additional psychiatric problems 
that continue with withdrawal or methadone 
maintenance include depression, lack of self- 
esteem, anxiety, phobia, and panic. 

Within the last few years, buprenorphine (Bu- 
prenex) has been used increasingly instead of 
methodone, due to less severe side effects and 
less withdrawal symptoms (Nigam, Srivastava, 
Saxena, Chavan, & Sundarem, 1994). While 
buprenorphine seems preferable to methodone 
(or heroin), it is expensive and not yet widely 
available. Furthermore, while withdrawal may 
be far less frequent with buprenorphine, and 
relatively mild when it does occur (Nigam et al., 
1994), there is a high probability of abuse. For 
combination heroin-cocaine addicts, buprenor- 
phine often relieves dysphoric withdrawal symp- 
toms, but doctors treating such addicts have 
told us that buprenorphine does not replace 
the cocaine high, which maintains craving and 
relapse in these “highball” cocaine-heroin users, 


EFFECTS OF 
ALTERNATIVE TREATMENTS 
ON SEXUAL FUNCTION 


The blood pressure medication clonidine, which 
hasa normalizing, regularizing, and hyperpolar- 
izing action, is an adequate treatment for the 
physical symptoms of opiate withdrawal. Sero- 
tonergic drugs such as trazodone (Desyrel), flu- 
oxetine (Prozac), and some tricyclic antidepres- 
sants can be used to the reduce opiate dose used 
daily or asa substitute for opiate treatment. As 
noted, although most of these drugs (with the 
exception of trazodone) depress physical sexual 
sensations, they have fewer negative effects on 
Sexual desire and Tesponse than opiates. Trazo- 
done was originally used in Italy to treat pain; 
in Europe, pain relief is still perhaps its chief 
indication. In the United States, it is only ap- 
Proved for treatment of depression, Adjunctive 
use of trazodone can be used to lessen the dose 
of mild opiates (such as codeine) used for chron- 
ic pain; it also can be used as a sleeping pill 
due to its strong sedative action and to treat 
depression resulting from opiate treatment of 
chronic pain. Use of SSRIs such as fluoxetine 
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(Prozac), fluvoxamine (Luvox), and Sertraline 
(Zoloft) also help reduce pain and the Obsessive. 
compulsive tendencies that accompany some 
pain symptoms. Opiates generally do not affect 
the psychiatric aspects of pain and, in fact, 
add to compound psychiatric disturbance by 
generating dependency, abuse, and sexual dys- 
function. 

Naloxone and naltrexone are the most com- 
mon opiate antagonists available. Naloxone 
(Narcan, Talwin) has a short course of action 
of a few hours and must be injected; naltrexone 
is longer-acting (20 to 40 hours), orally active, 
and widely available. The search for clinical 
applications of naltrexone, other than its limited 
use in opiate withdrawal programs, has been 
disappointing. Since opiate actions can decrease 
sexual function, it may be assumed that these 
drugs, which block opiate action, can reverse 
sexual deficits due to endogenous opiate activ- 
ity. One promising application is as a treatment 
for impotence and retarded orgasm. 

Positive sexual effects of naloxone, which 
facilitates dopamine and oxytocin-induced pe- 
nile erection and yawning (Melis et al., 1990), 
have been observed in groups of sexually nor- 
mal and sexually sluggish rats (Serra, Collu, & 
Gessa, 1988). However, naloxone and naltrex- 
one have failed to produce any increase in sexual 
activity when tested in sexually active and sexu- 
ally deficient rhesus monkeys (Abbott, Holman, 
Berman, Neff, & Goy, 1984). In fact, sexual 
activity of the active male monkeys was reduced 
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delson et al., 1979) and restored erectile function 
in six impotent patients (25-50 mg/day) (Gold- 
stein, 1986). 

When naloxone infusion (1 mg/kg) was com- 
bined with oral yohimbine administration, Char- 
ney and Heninger (1986) noted erections in six 
normal male subjects tested in a study for panic 
disorder. Erections started five to ten minutes 
after naloxone infusion, became full and lasted 
for 60 minutes or more. However, there was no 
associated increase in sexual drive or pleasure; 
in fact, the patients generally became anxious, 
nervous, nauseated, shaky, and dysphoric. Nal- 
oxone alone produced only partial erections last- 
ing about 30 minutes in three subjects. None of 
four female subjects reported any change in sex- 
ual function or feelings with naloxone alone; 
but one of the four women, given naloxone com- 
bined with yohimbine, noted increased sexual 
drive lasting about 60 minutes without any change 
in lubrication, orgasm, or other sexual effects. 
Women subjects experienced the same dys- 
phoric symptoms as men. 

Fabbri, Jannini, et al. (1989) reported thera- 
peutic effects of naltrexone treatment (50 mg/ 
day) for two weeks on psychogenically impotent 
patients between the ages of 25 and 50. No ef- 
fect was shown for placebo. However, the study 
was single-blind (the investigators knew which 
subjects received naltrexone or placebo). Conse- 
quently, results could have been due to investi- 
gator bias. Full erection was reported by 11 of 
the 15 impotent men, and there was an increase 
in full erections for coitus from 0.25 per week 
to 1.25 a week (0.5 per week on placebo). All 
naltrexone patients noted increased sleep erec- 
tions and spontaneous erections. No changes in 
sex drive were reported. The authors wrote that 
“most of the patients reported that naltrexone 
treatment . . . improved their sexual function 
after the first day of treatment” —a finding diffi- 
cult to interpret, since only an average of one 
to two useable erections occurred over an entire 


week. The lack of any noticeable placebo effect 
in this study is contrary to the findings of most 
double-blind impotence treatment trials (e.g., 
Benkert, 1973). Follow-up of patients after a 
subsequent two months without drug treatment 
showed that five of the 11 positive responders 
were still functioning normally. It should be 
noted that the two-week treatment period was 
too short to allow evaluation of full therapeutic 
benefits. Since several aspects of this study limit 
its usefulness, replication in a larger, well- 
controlled study would be helpful. 

It appears that naltrexone stimulates erection 
in both normal and impotent men, but there 
is no firm evidence that such stimulation is 
sufficiently enduring for therapeutic efficacy. 
Improvement in sexual desire or orgasm/ejacu- 
lation has yet to be reported, and positive sexual 
effects in women have only rarely been noted. 
Lastly, the dysphoric psychological and physical 
symptoms experienced in both opiate-dependent 
men and women by naltrexone use make its use- 
fulness as a treatment for opiate-induced sexual 
dysfunction doubtful. Some researchers have sug- 
gested that luteal phase dysphoria may be due to 
abnormally low endorphin levels in women with 
PMS (Facchinetti et al., 1987); but Chuong and 
Hsi (1994) could not demonstrate any central 
beta-endorphin changes in PMS patients. 


CONCLUSIONS 


In future studies, prescription opiates should be 
investigated for sexual effects and should be 
compared with alternative pain and anxiety sup- 
pressants. Unfortunately, the probability of the 
Federal Drug Administration encouraging such 
investigation, or drug companies financing such 
clinical research, is not likely, due to the hesi- 
tancy to perform controlled research in humans 
using addictive drugs, whether prescribed or 
illegal. 
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Marijuana and Other Illegal Drugs 


OBJECTIVES 


© To identify the effects of marijuana on sex- 
ual function and on sex hormones 


* To identify the effects of marijuana on re- 
production 


© To review the sexual side effects of halluci- 
nogens, amphetamines, and cocaine 


Marijuana, called cannabis sativa, is a hemp 
plant native to central Asia. The active ingre- 
dient is considered to be tetrahydrocannabis 
(THC). Other cannabinoids include cannabidiol 
and cannabinol. While these other cannabinoids 
may influence physiological effects, psychoac- 
tive properties have not been described. Other 
names for marijuana used in various countries 
include ganja in Jamaica, hashish in the Middle 
East, bhang in India, kabak in Turkey, ma in 
China, and kifin North Africa. Common names 
used in the United States include grass, joints, 
reefers, hash, and Mary Jane. Sometimes called 
the “foreplay drug,” the aphrodisiac reputation 
of marijuana is centuries old; for example, it is 
Mentioned in the Arabian Nights and the Mate- 
ria Medica of Dioscorides; it is recognized in 
Ayurveda (Hindu) medicine as a means of stim- 
ulating sex drive; and it is traditionally used 
by practitioners of sexual-based Tantra yoga. 
Concern about sexual promiscuity induced by 
Marijuana use emerged in the United States 
during the 1930s and still exists to some extent 
today, A superb, comprehensive review of the 
impact of marijuana on sexual function has 
been written by Ernest Abel (1981). 

From the testimony of users, marijuana is 


the gentlest and kindest of the so-called “aphro- 
disiacs.” A five-year review of 800 men and 500 
women between the ages of 18 and 30 reported 
that 83% of males and 81% of females believed 
that marijuana enhanced sexual enjoyment but 
did not improve sexual “performance” (erection, 
lubrication, orgasm, or ejaculation) (Kolodny, 
Masters, & Johnson, 1979). Rather, it increased 
relaxation, sociability and openness to others, 
and enhanced touch and comfort between part- 
ners during sexual activity. Kaplan (1974) has 
suggested the following sexual benefits of mari- 
juana smoking: 


heightened receptivity to and interest in 
erotic activity 


stimulation of erotic thoughts 
increased sensual and erotic feelings 


altered time and touch perceptions (which 
enhance sexual feelings) 

disinhibition and relaxation of behavioral 
restraints and aversiveness 


decrease of aggressive attitudes 


The prolonged sense of time, intensification 
of touch, perception, and attentiveness to sexual 
partners seem to highlight the sexual enhance- 
ment facilitated by marijuana use. However, 
with marijuana, apparently less is more. High 
doses resulting in marijuana intoxication and 
consequent sedation will interfere with sexual 
activity. In a questionnaire survey conducted by 
Koff (1974) involving 251 college students (123 
males and 128 females between the ages of 17 
and 24), 58% of females and 39% of males 
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believed that marijuana increased sexual desire, 
while 60% of males and 43% of females believed 
it enhanced sexual enjoyment. Similarly, 60% 
of males and 47% of females felt that it in- 
creased partner satisfaction from sexual activ- 
ity. Sexual desire and enjoyment was increased 
more with one joint (61% and 59%) than with 
two or more joints (42% and 39%). With two 
or more joints, decreases in sexual desire and 
enjoyment were reported by a greater number 
of males (over 10%) than females, possibly indi- 
cating that females feel more comfortable with 
the relaxing, intoxicating, and disinhibiting ef- 
fects of marijuana, while males may be bothered 
by loss of erection. Ten percent or less believed 
that it decreased sexual desire or enjoyment. 
In another study, Halikas, Weller, and Morse 
(1982) presented extensive information on the 
sexual practice of marijuana users in Wisconsin. 
During 1969-70, they interviewed 100 regular 
Marijuana users and 50 nonusers. Follow-up 
interviews were conducted in 1975-1977 on 97 
users and 35 nonusers. Regular use was defined 
as two to three times per week over more than 
two years. Users were less likely to be married 
than nonusers and more likely to be living with 
lovers or alone. Users had their first intercourse 
at a younger age and were more likely to have 
had postpubertal homosexual experiences, though 
very few were homosexual or bisexual. Thirty- 
three percent of the users reported using alcohol 
or drugs before their first sexual intercourse, 
compared to none of the nonusers. However, 
33% of nonusers had experienced undesired in- 
tercourse while intoxicated, usually with alco- 
hol. Among the users, marijuana was used be- 
fore intercourse more frequently than alcohol, 
though intoxication prior to intercourse was more 
often associated with alcohol than marijuana. 
A summary of Halikas et al.’s results follows: 


© In 12-27% of males and 3-16% of females, 
marijuana increased sexual responses, in- 
cluding duration of intercourse, number of 
orgasms, or ability to repeat intercourse. 
Most of the subjects (60-90%) reported 
no effect of marijuana on these aspects of 
sexual activity. Only 2-3% of males and 


none of the females reported decreases due 
to marijuana use. 


SEXUAL PHARMACOLOGY 


Marijuana enhanced the quality of orgasm 
in 58% of males and 37% of females; none 
felt that it decreased orgasm quality. 


© Sexual desire for familiar partners was in. 
creased by marijuana use in 50% of males 
and 60% of females. 


© Sexual desire for unfamiliar partners was 
increased in 43% of males and 14% of fe- 
males. 


© Over 50% of both females and males re- 
ported that marijuana enhanced touching 
and physical closeness. 


¢ Sensory stimulation (smell and sight) was 
enhanced in 7-11% of females and 11-23% 
of males. 


¢ Marijuana was considered a mild aphro- 
disiac by 35% of users and a strong aphro- 
disiac by 8% of male users and 11% of fe- 
male users. 


© Sexual pleasure and satisfaction increased 
in 76% of female users and 70% of male 
users. 


© Feelings of emotional closeness and inti- 
macy were increased in 63% of females 
and 46% of males. 


Although marijuana increased sexual desire, 
quality of orgasm, touching, and physical close- 
ness in the majority of these marijuana users, 
the quantity of sexual activity was increased 
only infrequently. Opinions on the sexual bene- 
fits of marijuana may be connected to its fre- 
quency of use. Fisher and Steckler (1974) found 
that sexual pleasure from marijuana was claimed 
by 70% of daily users, 58% of regular users, 
34% of occasional users, and 25% of past users. 
Interest in the sexual effects of marijuana seems 
to decline steeply with age (past 25 to 30) and 
transition from peer-group culture to stable 
domestic relationships. Tolerance to negative 
effects of marijuana use Occurs with frequent 
regular use and the extent of dependence or 
addiction is unknown. 

Patients at the Haight-Ashbury Free Medical 
Clinic during the 1970s generally felt marijuana 
enhanced sexuality far More than alcohol barbi- 
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1972). Sexually abusive aspects of Marijuana use 
are often associated with concurrent use of these 
other drugs. Intoxication (“getting stoned”) is 
perhaps the most negative sexual aspect of mari- 
juana use, since sexual attention and perfor- 
mance may be decreased. Marijuana intoxica- 
tion has a dampening sexual effect; “getting 
stoned,” however, is the major motive for its 
use. The sedation and antianxiety properties of 
marijuana appeal to individuals, particularly 
women, who would tend to find benefits in ben- 
zodiazepine use. Some general sexual effects of 
marijuana are similar to those of benzodiaze- 
pines, though more complex, pronounced, and 
noticeable. 

Marijuana use by women is more associated 
with social/interpersonal relationships than is 
use by men (Lex, 1994). There is a strong “hus- 
band and friend effect,” wherein marijuana use 
is associated with cooperation and comfort with 
a husband and/or friends who use marijuana. 
Therefore, marijuana use may facilitate inti- 
macy and sexual reciprocity within these rela- 
tionships and decrease sharply when these rela- 
tionships are broken or change (a baby is a 
whole new relationship). Women who are par- 
ticularly heavy marijuana users also typically 
use alcohol and other illicit drugs, and exhibit 
tension, anger, fatigue, and confusion (Lex, 1994). 


EFFECTS OF MARIJUANA 
ON SEX HORMONES 


Widely publicized studies by Kolodny and his 
colleagues (Kolodny, Lessin, Toro, Masters, & 
Cohen, 1976; Kolodny, Masters, Kolodner, & 
Toro, 1974), which reported that acute and 
chronic marijuana smoking reduced testoster- 
One in men, have not been replicated in other 
Studies, Furthermore, the reported decreases in 
testosterone still left testosterone levels within 
the normal range. Kolodny’s group (Dornbush, 
Kolodny, Bauman, & Webster, 1978) later found 
that chronic marijuana use increased testoster- 
One and decreased prolactin in women. How- 
ever, these findings were not replicated by Men- 
“elson, Ellingboe, Kuehnle, and Mello (1978). 

A tightly controlled study by Mendelson, 
Kuehnle, Ellingboe, and Babor (1974), which 
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included constant residential ward control of 
diet as well as observation of casual and heavy 
users, showed no change in testosterone levels 
due to marijuana. Schaefer, Gunn, and Dubow- 
ski (1975) found no change in testosterone levels 
with acute and chronic administration of tet- 
rahydrocannabis. Further studies (Cushman, 
1975; Hembree, Zeidenberg, & Nahas, 1976) 
also failed to show any effect of marijuana 
on testosterone levels. Block, Farinpour, and 
Schlechte (1991) reviewed numerous studies in 
this area and concluded that, despite occasional 
changes noted in various sex hormones, gen- 
erally no changes were found in testosterone, 
luteinizing hormone, and follicle stimulating 
hormone, with unpredictable changes noted in 
prolactin (perhaps associated with nausea). Block 
et al. (1991) also compared levels of sex hormones 
in healthy male (n = 93) and female (n = 53) 
users (average age of 24) to nonuser controls; no 
hormonal differences were shown in infrequent, 
moderate, or frequent users. 


EFFECTS OF MARIJUANA 
ON REPRODUCTION 


© negative effects on fertility of both sexes 
* adverse fetal effects 
© menstrual cycle disturbances 


Extensive evidence indicates that chronic 
marijuana use has indirect negative effects on 
fertility in both men and women. Decreased 
sperm counts and motility as well as abnormal 
sperm have been reported in male users (Hem- 
bree et al., 1976; Hembree, Nahas, & Huang, 
1979; Issidorides, 1980; Kolodny et al., 1974). 
Adverse effects on spermatogenesis are proba- 
bly due to a direct toxic action on gonadal cell 
function, enzymatic processes, and the germinal 
epithelium of testicular tissue (Hembree et al., 
1976; Husain & Lame, 1984). Direct adverse 
effects on fertility have not been shown, which 
means that pregnancy can still occur despite 
damaged sperm. However, birth defects may be 
expected to occur. 

Marijuana use during pregnancy can adverse- 
ly affect the fetus. Neurobehavioral and physi- 
cal abnormalities in the newborn resembling 
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fetal alcohol syndrome have been verified (Hing- 
son et al., 1982; Zuckerman et al., 1989), as has 
increased frequency of premature births (Gib- 
son, Baghurst, & Colley, 1983; Tennes, 1984). 
Since marijuana is often used with other drugs, 
especially alcohol, reproductive effects are com- 
pounded (Abel, 1981). 


OTHER ABUSED DRUGS 


Information on the sexual effects of non-alcohol, 
non-prescription drugs, both legal and illegal 
(hallucinogens, amphetamines, cocaine, and 
barbiturates*) is sparse and unreliable. The fact 
that these abused drugs are often used in combi- 
nation further confounds research attempts to 
isolate the sexual effect of any one particular 
drug. The way in which these drugs are ingested, 
the circumstances in which they are used, the 
dose, time periods, and duration of their use, 
all are uncontrolled variables that may contrib- 
ute to their impact on sexual function. Often 
the circumstances of their use and the associated 
intoxication effects preclude any accurate report 
from users on sexual side effects. Finally, since 
research subjects are usually drug addicts and 
multiple drug users, funding is not readily avail- 
able from the government or private sources. 


Hallucinogens 


LSD, “ecstacy,” “mushrooms,” “angel dust,” 
and amphetamines are all hallucinogens. While 
they operate via slightly different mechanisms, 
they have a common impact on subjective real- 
ity: altering and distorting perceptions to the 
point of full-blown hallucinations. Although 
these hallucinations are induced for their excite- 
ment and mind-expanding value, nightmarish 
“bad trips” have also been associated with these 
drugs. LSD-induced hallucinations have caused 
individuals to plummet to their deaths, believing 
they can fly; head-banging and cerebrovascular 
accidents have resulted in deaths from MDMA 


*Barbiturates are discussed extensively in Chapter 19. 
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(ecstacy); PCP (angel dust) and ketamine haye 
been associated with intensely violent episodes 
involving the police (abusers have been shot 
when authorities were unable to subdue them), 
Mescaline, peyote, and other mushrooms seem 
to be a quieter experience. 

Hallucinogens are supposedly the ultimate in 
“sexual” drugs. The intoxicated states (however 
mystical) that occur with hallucinogens involve 
severe alterations in dopamine, serotonin, and 
excitatory amino acid activity. Phencyclidine 
(PCP, angel dust), for example, incites potent 
activity at glutamate receptors, apparently in- 
ducing psychoses by altering excitatory amino 
acids. Given the strong impact of these neuro- 
transmitters on sexual function, both extremely 
positive and negative sexual effects may be ex- 
pected to occur. 

The circumstances surrounding hallucinogen 
use often include personal or social situations 
that encourage sexual freedom and experimen- 
tation. To the extent that sensory-perceptual 
and imaginative capacities are heightened or 
expanded, sexual activity may also be enhanced 
and intensified. Thus the pleasure that occurs 
during hallucinogenic episodes may incorporate 
sexual activity—however, it may also derive 
from utterly mundane pastimes such as watch- 
ing paint dry! 

The positive and negative effects of halluci- 
nogens on sexual functioning resemble those 
that occur with stimulants (Chapters 23 and 
26) and marijuana use (described previously), 
except that these effects may be telescoped into 
a very brief period of time. The acute and tran- 
sient intensification of sexual sensations during 
hallucinogenic use may be described, rightly 
enough, as “ecstasy” or “agony.” However, to 
the extent that the body is disabled during hallu- 
cinogenic episodes, sexual performance may be 
impossible or absurdly awkward. Body coordi- 
nation necessary for sexual activity can be un- 
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As with most drugs, excessively high doses 
of hallucinogens have dangerous and disabling 
physical and mental effects. Unfortunately, the 
desire and temptation “to excess” is characteris- 
tic of hallucinogen use. 


Amphetamines* 


Although amphetamines may be considered 
aphrodisiacs by some drug abusers, any actual 
sexual improvement seems to be the indirect 
product of overall stimulation/activation. Re- 
viewing sexual findings from six commonly cited 
studies of stimulant abusers, Angrist (1987) 
found that 29 of 116 abusers reported greater 
intensity in sexual drive and sensations, while 
10 reported decreased sexual feelings; and 75 
reported no effect on sexual functioning. Even 
in those individuals who experience intense sex- 
ual stimulation on amphetamines, tolerance and 
subsequent exhaustion are likely to occur with 
long-term abuse. Hostility and aggression due 
to amphetamine abuse, may increase individual 
assertiveness and decrease sexual inhibitions. 
The amphetamine assertiveness effect is charac- 
terized by intoxication and indiscriminate be- 
havior rather than increased confidence and 
heightened self-esteem. For women, atypical as- 
sertiveness may serve as a short-term advantage, 
but it may also incite hostility in males. 

At best, sexually pleasurable effects similar to 
those experienced with dopaminergic stimulants 
(see Chapter 26) are typical of initial acute and 
transient use of amphetamines. However, the 
chemical changes involving “overdrive” of neu- 
Totransmitter release eventually lead to tempo- 
Tary or permanent neural exhaustion. In short, 
it may be assumed that these pleasure neurons 
“burn out,” leaving behind a diminished ca- 
Pacity for pleasure, sexual arousal, and sexual 
function. The extreme sympathetic arousal that 
Occurs during use of stimulants often causes 
Vasoconstriction of genital tissue, reducing or 
Preventing sexual sensations. Furthermore, be- 
cause the intensity of the drug experience itself 


ee 
“Amphetamines are discussed further in Chapter 23. 


often exceeds the intensity of sexual intercourse, 
extended use of the drug frequently replaces the 
desire for sexual stimulation. 


Cocaine 


Cocaine, much like alcohol and benzodiaze- 
pines, can impair judgment and lead to indis- 
criminate sexual behavior. Through its dopa- 
minergic effect, cocaine has a pronounced effect 
on sex drive in both men and women; ironically, 
it also simultaneously inhibits orgasm in both 
sexes. Men often appreciate this effect as a sex- 
ual advantage (lasting longer), whereas women 
may find themselves at a disadvantage: intense 
arousal but increasing difficulty achieving or- 
gasm. There is a fine line between the amount 
of cocaine that sustains erection by inhibiting 
orgasm and the amount that causes absolute 
impotence. It is not long before the man who 
abuses cocaine may become completely im- 
potent, even though his sexual interest may re- 
main. 


CONCLUSIONS 


In the hierarchy of drugs subject to abuse, co- 
caine has a well-deserved reputation as a tran- 
sient sexual stimulant. At light to moderate doses, 
it can increase sex drive through dopamine activ- 
ity and inhibit orgasm; with increased use, im- 
potence and anorgasmia are predictable. By 
contrast methamphetamine (“crystal”) and other 
amphetamines have a street reputation for sex- 
ual benefits that appears to be less well-deserved 
and certainly more transient. At low doses mari- 
juana appears to intensify sexual experience, 
but intoxication severely dampens interest, par- 
ticipation, and performance. Hallucinogens have 
little direct impact on sexual function. However, 
hallucinogenic episodes are so mentally and phys- 
ically debilitating that the focus and coordina- 
tion ordinarily required for sexual Participation 
are generally lacking. 
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Sexual Side-Effect Research 


OBJECTIVES 


¢ To summarize the history and development 
of sexual side-effect research 


© To compare results from studies with dif- 
ferent methods and samples 


e To identify problems with sexual side- 
effect research 


¢ To propose a standard approach for future 
studies 


Because antihypertensive medications were 
the first drugs recognized to cause sexual dys- 
function as part of their side-effect profile, most 
of the sexual side-effect research has been fo- 
cused on their investigation. Sixty million pa- 
tients in the United States have been diagnosed 
with hypertension and are under various forms 
of treatment. Many of these patients are asymp- 
tomatic and otherwise healthy. However, since 
acommon cause of hypertension is atherosclero- 
sis (narrowing of the arteries throughout the 
body), which can cause impotence without the 
addition of any medication, there is a higher in- 
cidence of sexual problems among untreated 
hypertensives than among the general popula- 
tion. The fact that hypertension predominantly 
affects men at earlier ages than women also 
Tesults in the most obvious and visible manifes- 
tation of sexual problems— mainly impotence, 
which is easily recognized by patients. Once hy- 
Pertension is diagnosed, antihypertensive treat- 
ment typically continues for life. This long-term 


treatment results in the emergence of sexual 
deficits over time. 


Research studies dating from the 1970s to 
the present have gradually defined the sexual 
consequences of this class of medication. The 
few large controlled longitudinal studies of anti- 
hypertensives paved the way for the evaluation 
of other drugs. Information on sexual side ef- 
fects comes from many research sources, rang- 
ing from single patient anecdotal reports to com- 
prehensive long-term placebo-controlled trials, 
which include symptom checklists and in-depth 
quality-of-life interviews. Given that antihyper- 
tensives are typically used for extended time 
periods, sexual effects eventually become so evi- 
dent that they are not easily ignored. 

A list of the top 20 prescription drugs in the 
United States is published each year. From the 
1990 rankings (American Medical News, 1991), 
it is apparent that antihypertensive use exceeds 
all other prescription treatments except antibi- 
otics. According to data from Pharmacological 
Data Services and American Druggist, seven 
antihypertensives ranked in the top 20 (see Ta- 
ble 14.1). 

Patterns of prescribing drugs change from 
year to year, based on the development of new 
drugs as well as new information about old 
drugs (particularly in regard to side-effect pro- 
files). 

In a study of physician drug preferences from 
1987 to 1989 (Bostick, Luepker, Kofron, & Pi- 
rie, 1991), antihypertensive prescribing patterns 
emerged. The popularity of diuretics as first drug 
of choice decreased considerably, while the pop- 
ularity of angiotensin-converting enzyme (ACE) 
inhibitors increased; beta-blockers were being 
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Table 14.1 Top 20 Prescription Drugs (United States Pharmacies, 1991)* 


. Amoxil (amoxicillin) 

. Lanoxin (digoxin) 

. Zantac (ranitidine) 

. Premarin (conjugated estrogen) 
. Xanax (alprazolam) 

. Dyazide (hydrochlorothiazide) 
. Cardizem (diltiazem) 

. Synthroid (levothyroxine) 

. Ceclor (cefaclor) 

. Seldane (terfenadine) 


SOMIDNEWNHE 


11. Vasotec (enalapril) 


12. Tenormin (atenolol) 


13. Procardia (nifedipine) 


14. Ortho-Novum 7/7/7 
15. Capoten (captopril) 
16. Naprosyn (naproxen) 
17. Tagamet (cimetidine) 
18. Calan (verapamil) 
19. Prozac (fluoxetine) 
20. Ortho-Novum 1/35 


“Antihypertensive drugs are italicized. 


From American Medical News, March 4, 1991. Data sources: Pharmaceutical Data Services and American Druggist, 


replaced by medications with fewer undesirable 
side effects. Among antiulcer drugs Tagamet 
began to fall in popularity, replaced by Zantac 
in large part due to their differing effects on 
sexual function. 

It is important to note that prescribing pat- 
terns in the United States do not reflect patterns 
in other countries. Prescribing patterns around 
the world and in different regions and settings 
within the United States are influenced by eco- 
nomic factors, not just medical considerations. 
Weiland et al. (1991) have reported that in Ger- 
many, beta-blockers are still overwhelmingly 
preferred as the first-step antihypertensive drug, 
and calcium channel blockers are far more pop- 
ular than ACE inhibitors. Even in the United 
States, older drugs such as beta-blockers, diure- 
tic combinations, and methyldopa are still pre- 
ferred in most hospitals and clinics. 


OVERVIEW OF RESEARCH ON 
SEXUAL SIDE EFFECTS 


As studies of treatment protocols have im- 
proved, sexual side effects have been discovered 
and demonstrated to be a major problem. Un- 
fortunately, these side effects are still not ade- 
quately acknowledged or considered by physi- 
cians or by large health providers (such as the 
Veterans Administration hospital system). Until 
recently, sexual side effects were addressed pri- 
marily through anecdotal communication among 


physicians; very little published information ex- 
isted on this topic. Even less was communicated 
to patients. Mechanical disturbances in male 
function were usually the only side effects re- 
ported under the general term “impotence.” More 
subtle manifestations of dysfunction in men, 
such as decreases in sexual desire, were rarely 
acknowledged. In women, where sexual com- 
promise is less noticeable, little was even noted. 
Even as the quality and frequency of monitor- 
ing sexual effects has increased, scientific atten- 
tion still focuses predominantly on male sexual 
disorders —in particular, erection and ejacula- 
tion dysfunctions. Even for men, many sexual 
problems are simply not referenced: sex drive 
disorders, orgasm without ejaculation, retard- 
ed ejaculation, painful ejaculation, retrograde 
ejaculation, or ejaculation without orgasm. 

A few landmark studies illustrate how the 
field of pharmacology has evolved. Although 
most of these studies involved antihyperten- 
sives, the principles apply equally well to any 
drug. Concentrating exclusively on male sexual 
dysfunction as measured by erectile function 
and lack of ejaculation, the 1973 Bulpitt and 
Dollery questionnaire survey (Bulpitt & Dollery, 
1973) was the first Study to include sexual side 
effects in the side effect analysis. However, it 
failed to correlate the sexual symptoms with 
drug or dosage. 

The British Medical Research Council (MRC) 
study reported in 1981 investigated the sexual 
effects associated with diuretics, Propranolol, 
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and placebo (MRC, 1981). Although it was a large- 
scale single-blind study including both men and 
women, only men were questioned about sexual 
issues. The study demonstrated that impotence 
was a common consequence of antihypertensive 
medications and contradicted earlier studies by 
providing evidence that diuretics were twice as 
harmful to erectile function as propranolol. 

The Hypertension Detection and Follow-up 
Program (HDFP) (Curb et al., 1985; Davis, 
Ford, Remington, Stamler, & Hawkins, 1986), 
conducted in the United States, further contrib- 
uted to the body of knowledge concerning sex 
and prescription drugs. This study found that 
adverse sexual side effects were the most com- 
mon complaint of patients taking thiazides and 
reserpine and/or methyldopa and sometimes hy- 
dralazine. While this study included both men 
and women, female sexual dysfunction was not 
reported. 

The captopril “quality-of-life” study (CQL), 
published in the New England Journal of Medi- 
cine in 1986 (Croog et al., 1986), was the key 
trend-setting study to investigate sexual side ef- 
fects: It was the first to expand the concept of 
side effects beyond specific sexual dysfunctions 
to include sexual dissatisfaction and discontent- 
ment. It also included sexual questions for both 
sexes, 

Quality-of-life was a term used by epidemiol- 
ogists in the 1970s to evaluate the effects of 
health care and disease treatment on patients 
with chronic illness. Christopher Bulpitt in En- 
gland applied the quality-of-life concept advan- 
tageously to drug side effect monitoring. Qual- 
ity-of-life determinations are conducted chiefly 
by epidemiologists and public health specialists 
who work in conjunction with physicians, usu- 
ally in large, multi-site studies. The quality-of- 
life approach transforms side-effect informa- 
tion gathered by questionnaires into summary 
indexes concerning various aspects of life (e.g., 
work, sex, leisure, medical complaints). These 
Indexes are conducive to broad statistical gener- 
alizations, which can give the studies an authori- 
‘ative appeal. However, it is very difficult to 

OW just what the index scores actually repre- 
i Separate sexual aspects, such as orgasm, 
Ire, erection, amount of sexual activity, and 
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sexual satisfaction, often are combined into an 
overall index score (a summary number noted 
to increase or decrease, significantly or insignifi- 
cantly), which tells the reader little about how 
the drug actually affects the patient’s sexuality. 
Thus quality-of-life studies are difficult to inter- 
pret and the information provided may not be 
as useful for practical management of drug ther- 
apy as it appears at first glance. 

Furthermore, while there is promise that drug 
therapy can be measured against reliable stan- 
dards of well-being, the quality of these mea- 
surements are suspect when the most sexually 
toxic antihypertensive drugs (e.g., methyldopa, 
propranolol, reserpine) often show no signifi- 
cant sexual side effects. Skeptics use the term 
“data-dredging” pejoratively, to describe the 
possible manipulation of the enormous amount 
of data to support almost any point of view 
with some statistical authority (Feinstein, 1988; 
Koplan, 1991). 

Unfortunately, the quality-of-life question- 
naires do not pass the “propranolol test.” Sexual 
side effects with propranolol are well docu- 
mented. When comparative tests do not identify 
sexual dysfunction with propranolol, it can be 
concluded that something is wrong with the 
methodology of the study. Although the 1986 
CQL questionnaire (Croog et al., 1986) did iden- 
tify differences between captopril and methyl- 
dopa or propranolol, even as a demonstration 
it was barely sufficient. Sexual dysfunction dif- 
ferences between drug groups were significant 
only when diuretic was added. Using diuretics 
adjunctively, only “problems in gaining erec- 
tion” showed a significant difference between 
captopril and propranolol. No significant dif- 
ferences between drugs were found for interest 
in sex, maintaining an erection, or ejaculation. 
The predictable difference between captopril 
and methyldopa was not identified. 

A particularly valuable study, the Trial of An- 
tihypertensive Interventions and Management 
(TAIM), compared drug therapy with or with- 
out diet therapy, demonstrating that some of the 
adverse sexual consequences of various drugs 
could be minimized by adjunctive therapies such 
as weight loss programs and low-sodium diets 
(Wassertheil-Smoller et al., 1991). 
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The key research in drug side effects has a 
such a profound influence on our current under- 
standing of sexual side effects and the assess- 
ment of other drug categories that it warrants 
acloser look. As we proceed through the litera- 
ture reviews of various drugs, it is wise to bear 
in mind that most large drug trials are sponsored 
by drug companies hoping to demonstrate that 
their drug is the preferred alternative. Positive 
data from trials can be selectively published, 
while negative effects go unreported. 


BULPITT AND DOLLERY 
QUESTIONNAIRE SURVEY, 1973 


The first researchers to demonstrate the sexual 
consequences of antihypertensive medications 
were two British doctors, Christopher Bulpitt 
and C. T. Dollery. Bulpitt’s specialty was the 
monitoring of chronic disease as a public health 
problem, while Dollery specialized in clinical 
pharmacology. Bulpitt and Dollery devised the 
first comprehensive side effect questionnaire, 
which was self-administered in a cross-sectional 
survey of 477 male and female patients being 
treated at a local hypertension clinic by various 
doctors with various medications and combina- 
tions of medications. (As such, it was an epide- 
miological inquiry characterized by drug treat- 
ments rather than a direct side effect inquiry.) 
Medication groups reflected the prevailing pre- 
scribing practices of the time: 51 were on diuretic 
alone, 220 on methyldopa and diuretic, and the 
remaining were on propranolol and reserpine, 
and various adrenergic ganglionic blockers. 
Questions on sexuality included impotence, 
failure of ejaculation, and frequency of sexual 
activity. The questions did not address whether 
the symptoms started before or after taking the 
medication. The patients were asked, “Since the 
last visit, have you been troubled by ve 
A typical sexual question was, “During sexual 
intercourse are you troubled by failure to sustain 
erection or pass semen?” The results of the 
questionnaire survey were published in 1973 in 
the British Medical Journal. In 1974 the Bulpitt 
and Dollery questionnaire was published in the 
Journal of Chronic Disease (Bulpitt, Dollery, 
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& Carne, 1974), together with an unprecedenteq 
epidemiological review of the results by age, sex, 
race, marital status, and medical status, The 
main weakness of this survey was the exclusion 
of women from the sexual questionnaire ang 
the absence of established relationship between 
the sexual dysfunction and the onset of drug 
treatment. The relationship to drug therapy was 
addressed in a later study (Bulpitt, Dollery, & 
Carne, 1976); the exclusion of women from 
sexual questions, however, continued. 

Bulpitt and Fletcher published an excellent 
review of quality-of-life studies in 1990, entitled: 
“The Measurement of Quality of Life in Hyper- 
tensive Patients: A Practical Approach.” Ques- 
tions concerning sexual desire are included for 
both women and men in their current quality-of- 
life questionnaires, although the scope of these 
questions remains unfortunately limited. 


BRITISH MEDICAL RESEARCH 
COUNCIL TRIAL, 1981 


In 1981, physicians of the British Medical Re- 
search Council (MRC) published the results of 
a large prospective study investigating adverse 
reactions to diuretics, propranolol, or placebo 
(drug groups, n = 495; placebo,n = 539). Bul- 
pitt and Dollery’s side-effect questionnaire was 
adapted for this study, the objective of which 
was to determine if measurable benefits oc- 
curred when mild hypertension (diastolic blood 
pressure of 90 to 109) was treated with drugs 
compared to no treatment. Patients (aged 35 to 
64) with the same degree of illness were ran- 
domly assigned to one of three groups: those 
receiving thiazide diuretic (bendroflumethia- 
zide, 10 mg); those receiving propranolol (160- 
320 mg); or placebo. Both male and female 
patients were included, but again, the women 
were not asked sexual questions. The studies 
were single-blind (doctors knew which drugs 
patients were taking, but patients did not). Pa- 
tients were carefully monitored for over two 
years. Results were determined by calculating 
side effects over equivalent time Periods repre- 


sented by patient-years (number of patients 
multiplied by years on drug). 


b 
{ 
] 
: 
} 
j 
i 
7 
p 
0 
! 
‘ 
a 
ig 
Y 
p 
é 
j 
e 
i 
¢ 


Sexual Side-Effect Research 201 


The use of proper experimental and statistical 
procedures distinguished the MRC trials from 
most prior antihypertensive studies. Doctor bias 
was reduced by use of self-administered ques- 
tionnaires, allowing the patients to participate 
directly in the medical evaluation. The incidence 
of side effects was determined by responses to 
questions during the study and by drop-out 
rates. Results indicated that: 


© 8.3% of the withdrawals from the study 
were due to impotence*; 


© 36% of impotence withdrawals occurred 
within the first three months; 


© 87% of impotence withdrawals occurred 
within the first year. 


Patients who were monitored beyond the ini- 
tial two-year evaluation point continued to show 
withdrawal rates due to impotence (Dollery, 
1987). Reports of impotence from the placebo 
group also increased (from 8.9% to 10.1%), 
which could represent the progression of athero- 
sclerosis in penile arteries or reflect the rate 
of impotence in the general population. The 
impotence withdrawal rates showed that diure- 
tics caused almost twice as much impotence as 
propranolol, a finding which contradicted the 
prevalent clinical impression. For example, Lag- 
aniére, Biron, and Robert (1986) reported 5.2% 
sexual dysfunction on propranolol as compared 
to 3% on thiazides and 2.4% on chlorthalidone. 
Even a physician particularly knowledgeable 
about the sexual side effects of antihypertensive 
“guesstimated” 13-23% side effects on propran- 
olol versus 3-9% on thiazide diuretics (Wart- 
man, 1983). Until Dollery’s study demonstrated 
otherwise, diuretics were not believed to cause 
sexual problems. 

The discrepancy between the results of the 
MRC trial and “common practice” opinion may 
be accounted for by the fact that patients were 
randomly assigned to drug conditions in the 
MRC, whereas in common practice patients 
with less severe illness are more likely to receive 


SS 


* 
“Impotence was usually reversible within a few weeks after 
Tug withdrawal, 


diuretics than propranolol. By eliminating this 
bias in drug assignment, the MRC allowed a 
more objective analysis. Currently, bendroflu- 
methiazide and other diuretics are generally used 
in lower doses than were used in the MRC 
study, due in some part to the MRC side effect 
findings. 

The treatment of hypertension in the elderly 
(65 and over) was studied at a later date. Ina 
separate MRC trial, elderly patients were ran- 
domly assigned to one of the three groups: diure- 
tic (Moduretic/Moduret), the beta-blocker aten- 
olol (Tenormin), or placebo (MRC, 1987). Early 
evaluation of patients on drugs for three to 24 
months showed that withdrawal rates in the 
diuretic and beta-blocker groups were approxi- 
mately equal, compared to no withdrawals in 
the placebo group. Women were still not ques- 
tioned about sexual effects. 


HYPERTENSION DETECTION AND 
FOLLOW-UP PROGRAM, 1986 


The Hypertension Detection and Follow-up Pro- 
gram (HDFP) was the first comprehensive eval- 
uation of antihypertensive side effects in a large 
prospective trial. Curb and his colleagues pub- 
lished surveillance figures of adverse sexual ef- 
fects from the large extended study which was 
begun in 1973 by a national council of cardiolo- 
gists at 14 sites in the United States (Curb et 
al., 1985; Curb, Maxwell, Schneider, Taylor, & 
Shulman, 1986). The goal of the study was to 
determine whether over five years antihyperten- 
sive therapy would reduce all-cause mortality in 
the general patient community. Like the MRC 
research, there was random assignment to drug 
group; however, there was no placebo condi- 
tion. Side effect questionnaires were completed 
by physicians, study coordinators at the 14 sites, 
and the patients themselves. Treatment occurred 
from 1973 to 1979 and subsequent follow-up 
evaluations were completed in 1982. 

Over 90% of patients had mild to moderate 
hypertension (90-114 diastolic), with 72% in the 
mild range (diastolic blood pressure, 90/ 104). Re- 
flecting common clinical practice, a three-step 
protocol was used: All patients were started on 
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the long-acting thiazide diuretic chlorthalidone; 
if blood pressure was not controlled in 12 weeks, 
either reserpine or methyldopa was added; if 
blood pressure still was not controlled, the vaso- 
dilator hydralazine was added. 

Yearly interviews of patients conducted in 

their homes by nontherapist interviewers, stan- 
dard office questionnaires for patients, and in- 
formation from doctors and therapists were 
analyzed in the final determination of side ef- 
fects.* Notably, adverse sexual reactions to the 
drugs were reported in about 6% of patients — 
more than any other class of side effects, except 
for upper gastrointestinal symptoms (which also 
occurred in 6% of patients). Lethargy, depres- 
sion, and dizziness occurred in about 4% of 
patients. Sexual side effects were also the most 
common cause for drug discontinuation among 
male patients (8.3% compared to 6.2% for leth- 
argy and 6.5% for gastrointestinal complaints). 
The diuretic chlorthalidone caused as much im- 
potence as reserpine or methyldopa (4.4%). De- 
creased sex libido was somewhat greater with 
reserpine and methyldopa (2.0% and 1.6%) 
than on diuretic (1%). Calculated as rate per 
1,000 patient-years to correspond to MRC fig- 
ures, the impotence rate with the diuretic chlor- 
thalidone was 14.0 compared to 19.6 for the 
diuretic bendroflumethiazide in the MRC study. 
Both studies demonstrated that diuretics alone 
can cause impotence comparable to drugs like 
reserpine and methyldopa. Only six female pa- 
tients out of 2,529 discontinued drug usage due 
to sexual side effects. Although decreased libido 
was evaluated, its incidence was not reported 
for women. 


CAPTOPRIL QUALITY-OF-LIFE 
STUDY, 1986 


The large pharmaceutical company, Squibb, 
sponsored many small studies of its new anti- 
hypertensive drug, captopril (Capoten). Since 


*This eclectic approach was possible due to the cooperation 
of public health specialists and physicians treating the hy- 
Pertensive patients. 
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these studies showed few side effects and even 
some health benefits, Squibb decided to take a 
quality-of-life approach, which could be expect- 
ed to show the side-effect profile of Captopril 
to the best advantage. Since sexual dysfunction, 
which was one of the major antihypertensive 
side effects, did not appear to occur with capto- 
pril, the company had the wisdom to realize 
that, with the quality-of-life documentation, 
this sexual advantage could be effectively mar- 
keted. The captopril quality-of-life study (CQL) 
included hypertensive male patients treated with 
captopril, methyldopa, or propranolol over a 
sufficiently long time (six months) for most 
effects to appear (Croog et al., 1986). Compari- 
son with the two sexually toxic antihyperten- 
sives, methyldopa and propranolol, practically 
ensured a favorable outcome for captopril. 

The sexual component of the CQL inventory 
was called the Sexual Symptoms Distress Index 
and notably excluded female sexuality. Four 
questions regarding reduction of sexual desire, 
problems obtaining erection, problems main- 
taining erection, and problems with ejaculation 
were asked. Patients were questioned at the end 
of 24 weeks by nurses and “technical health 
personnel” who were not otherwise involved in 
patient care. Although these independent inter- 
viewers were considered best able to conduct a 
Structured and unbiased interview, there is no 
indication that they had the experience or train- 
ing to ask sexual questions appropriately or to 
interpret sexual responses correctly. 

The results of the CQL study, which were 
Published in the New England Journal of Medi- 
cine, attracted enormous attention, much of it 
due to a mammoth advertising campaign by 
Squibb. Lack of negative sexual effects were 
eo asa core feature of captopril’s quality-of- 

Vantage. Even though there were few sta- 
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important health issue that should be a major 
consideration in prescribing practices. The chief 
flaw of this study was its omission of female 
sexuality. The perspective that sexual well-being 
is essential to quality of life was further empha- 
sized in a major follow-up report by Sydney 
Croog (Croog, Levine, Sudilovsky, Baume, & 
Clive, 1988), who carefully analyzed the study’s 
findings on sexual side effects and related them 
to overall well-being. 


TRIAL OF ANTIHYPERTENSIVE 
INTERVENTIONS AND 
MANAGEMENT, 1991 


The Trial of Antihypertensive Interventions and 
Management (TAIM) study made a major con- 
tribution to the understanding of medication 
side effects by measuring the impact of drugs on 
sexual function in the context of other treatment 
approaches. Drug research and treatment often 
disregard additional clinical, nonpharmacologi- 
cal therapies that could be equally or perhaps 
more effective. Rather than promoting a com- 
plementary integration of therapies, drug stud- 
ies are often instrumental in creating this either/ 
or polarization. Examination of drug and non- 
drug therapies in combination, as was accom- 
plished by TAIM, is necessary to evaluate this 
integrative approach fairly. 

In TAIM, a placebo-controlled, double-blind, 
random assignment trial, sexual side effects 
were measured for three drugs under three dif- 
ferent diet conditions: usual diet (no change); 
a weight-loss program including weekly group 
therapy with nutritionists; and a low-salt diet 
(Wassertheil-Smoller et al., 1991). The drugs 
tested were the long-acting diuretic chlorthal- 
idone (Hygroton), the beta-blocker atenolol 
(Tenormin), and placebo. Male and female pa- 
tients all had mild hypertension only (diastolic 
blood pressure, 90/100) and were 110-160% 
Over their ideal weights. They could be treated 
Over a limited time with placebo without health 
tisk, and they were suitable for diet therapy. 

; This study introduced major improvements 
in the evaluation of sexual dysfunction. Impor- 


tant advances in study design included: Sexual 
side effects and sexual satisfaction were evalu- 
ated from questionnaires answered by both fe- 
male and male patients; sexual effect questions 
included inability to have orgasm and loss of 
sexual interest in addition to erection ratings. 
Questionnaires were given at baseline and after 
six months of treatment; improvement and de- 
cline were measured by comparing the six- 
month ratings to the baseline ratings. 

Findings on women’s experience of sexual 
problems were published in general terms. Sex- 
ual problems worsened for 24% of women 
treated with the diuretic chlorthalidone in the 
usual diet group, whereas only 5% of the chlor- 
thalidone-treated weight-loss group developed 
any difficulties. In fact, significant worsening 
of sexual problems did not occur in either the 
weight-loss or low-salt diet therapy conditions 
regardless of drug treatment. Not surprisingly, 
addition of the diet therapy minimized the nega- 
tive sexual effects found to occur with diuretic 
treatment alone. However, when all diet therapy 
conditions were averaged for women patients, 
there were no significant differences in sexual 
deterioration among placebo, diuretic, or beta- 
blocker. 

Sexual deterioration (predominantly, decreases 
in erection) in male patients occurred with the 
diuretic only when the usual diet condition pre- 
vailed. For male patients with the usual diet, 
sexual function worsened 28.9% on chlorthal- 
idone, 12.8% on atenolol, and only 2.9% on 
placebo. Diuretic-treated male patients in the 
weight loss program actually showed some 
sexual improvement. Overall, for all the diet 
group males patients combined, sexual function 
worsened for 17% on chlorthalidone, 11% on 
atenolol, and 7% on placebo. 

Patients treated with diuretic under their 
usual diet conditions showed substantially in- 
creased glucose intolerance. In the weight-loss 
diet group, glucose intolerance was reduced with 
all drugs and sexual deterioration did not occur 
with any drug. This successful combination of 
diuretic treatment with weight-loss therapy dem- 
onstrated that nondrug therapies can be used 
to minimize or eliminate sexual side effects ordi- 
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narily associated with pharmacological inter- 
ventions. 


IS DISEASE OR DRUG THE CAUSE 
OF SEXUAL SYMPTOMS? 


A consistent complaint of reviewers is that SeX- 
ual dysfunction due to drug is difficult to distin- 
guish from sexual dysfunction caused by the 
underlying disease. For example, hypertensives 
experience more sexual dysfunction than nor- 
mals, even without the drug (see Table 14.2). 
A “best estimate” of impotence in nontreated 
hypertensives was derived from baseline data 
on the men entering the American Hypertension 
Detection and Follow-up Program discussed 
previously. The baseline data at trial entry (be- 
fore trial drug), broken down by age, race, and 
previous treatment with antihypertensives, were 
reported by Kraus et al. (1983). Impotence (de- 
fined in this study as decrease in sexual ability) 
existed in 19% of untreated hypertensives and 
in 32% of those treated with medication. Since 
this figure of 32% is virtually identical to the 
Bulpitt-Dollery 1973 survey study of men on 
diuretic and other antihypertensives, it can be 
assumed that drug treatment caused 13% (32 
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minus 19) of men to develop impotence, The 
Bulpitt-Dollery 1973 figure of 32% has Tepeat- 
edly been given in reviews as the high end figure 
for impotence due to diuretics. However, Since 
about 19% of hypertensives would be impotent 
without drug treatment, only 13% impotence 
should be attributed to diuretics. The 13% im- 
potence figure is in accord with the MRC figure 
of 13% for propranolol. Bansal (1988) recalcul- 
ated the MRC patient-years figure into a percent 

of total patients. With this recalculation, the 

impotence rate was 16.2% for diuretic, 13.8% 

for propranolol, and 8.9% for placebo. 

Bauer et al. (1978) showed nearly equivalent 
impotence rates for diuretic and propranolol 
treatment (14% on diuretic and 11% on pro- 
pranolol). When an additional antihypertensive 
was added to either diuretic or propranolol in 
Bauer’s study, impotence incidence rose to 20- 
23%. The 23% figure with propranolol combi- 
nation therapy was equivalent to that found in 
Hogan’s 1980 study. The impotence figure for 
normotensive men under 40 is estimated to be 
approximately 10% (Bansal, 1988). With a 19% 
impotence rate for nontreated hypertensive 
men, it appears that the impotence rate in un- 
treated hypertensive men is roughly twice that 
of normotensive men (19% versus 10%). Inde- 


Table 14.2 Sexual Dysfunction in Hypertensives (Treated and Untreated) 


Hypertensives Hypertensiy, 
Symptom Normotensives Untreated ee o Reference 
Impot 
potence 6.9% 17.1% 24.6% Bulpitt et al., 1976 
a % 40.6% Croog et al., 1988 
‘ies an 32.1% Kraus et al., 1983 
) 20% Bauer, Baker, Hunyor, & 
eee ae Marshall, 1978 
ca ine 3% 38.4% Croog et al., 1988 
Ejaculator 
eee 0% a 25.6% Bulpitt et al., 1976 
Soi ees 29.8% Croog et al., 1988 
eee 7% 43.4% Croog et al., 1988 
Sexual 3% 
ee. 13% Dimenas, Wiklund, Dahlof, 
oe Lindvall, & Olofsson, 1989 
13% Hogan, Wallin, & Baer, 1980 
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pendent figures by Bulpitt and Bauer chart this 
base impotence rate for hypertensives between 
17% and 20%. These figures gathered in dif- 
ferent countries are consistent with the 19% 
figure. The 10% figure for normotensive men 
accurately reflects various incidence reports on 
population impotence base rate. Additional im- 
potence due to diuretic and/or older antihyper- 
tensive drugs runs about 13%. 

Hopefully, these impotence figures (10% in 
normals, 19% in hypertensives, 32% in drug- 
treated hypertensives) will remove confusion 
from historical reviews of the literature. All 
three figures — 32% reported by Bulpitt and Dol- 
lery (1973), 23% reported by Hogan et al. (1980), 
and 13-16% noted by MRC (1981)—can now 
be seen to support the 13% figure correlating 
impotence to antihypertensive treatment. 


CRITIQUE OF CURRENT RESEARCH 


A literature that provides a range of 0-80% for 
the incidence of sexual side effects (Papa- 
dopoulos, 1980) leaves much to be desired. An 
average between these low and high figures 
becomes the best compromise under the circum- 
stances. Unfortunately, findings are often taken 
out of context via statistical manipulation. For 
example, a 34% methyldopa-erection incidence 
was included in a respected review (Bulpitt & 
Dollery, 1973) and then was repeatedly cited 
as authoritative, with or without qualification. 
Eventually, these figures appear to take on a 
life of their own; they are cited without attention 
to how they were derived or what they represent. 
Further reducing the accurate reporting of 
sexual side effects is the practice of calculating 
incidence over the entire number of patients 
studied. Two cases of impotence in a sample 
of 20 patients would be described as a 10% 
Occurrence — misleadingly low—because ten of 
the patients were women and five of the men 
were not sexually active. The correct figure for 
impotence actually would be 40% (two of five). 
The incidence noted in the literature would be 
Mcorrect by a factor of four. 
; Study design and execution often leave a lot 
© be desired. If patients are asked how well 


they are functioning sexually at the time of the 
study, instead of what changes have occurred 
since initiating drug treatment, it is difficult to 
determine whether the reported effect is due to 
a pre-existing condition or to the drug. The 
association of a sexual side effect with a drug is 
determined simplistically by how many patients 
experience the symptom. For example, the per- 
centage of patients on drug X who report im- 
potence is then compared to “normal” rates 
(historical control). A statistical significance test 
is made between the incidence with patients on 
drug X to the incidence of those on drug Y or 
on a number of other drugs. Alternately, drug 
X incidence is compared to placebo incidence, 
to incidence among normals, or to incidence at 
baseline prior to initiation of drug X treatment 
(it is surprising how often baseline rates and 
tests are not taken). A more scientific but under- 
utilized research option is to use patients as their 
own controls, thus avoiding arcane comparisons 
of incidence rates from various populations. 
Developing a separate control group is fraught 
with problems, beginning with defining what is 
sexually normal. 

When patients are questioned directly about 
the effects of a drug, then the nature and dura- 
tion of the symptom can be ascertained. How- 
ever, survey epidemiology, which contains set 
questions within limited parameters, continues 
to be the most popular research method. Conse- 
quently, side-effect reviews present a hodge- 
podge of incidence rates and then usually note 
how confusing the differences are among the 
various findings. At the root of the problem, 
however, is the use of superficial methods and 
over-reliance on statistical analysis. An addi- 
tional problem of survey research is that other 
conditions that commonly impair sex (such as 
various diseases, alcohol and drug abuse, and 
other medications) are not identified in these 
studies. Furthermore, the significance of the 
lack of an available sex partner is rarely appreci- 
ated. 

The precise nature of the terms used is highly 
important for comparison and clarity. A 1975 
methyldopa study (Alexander & Evans, 1975) 
showed a 7% spontaneous report of erection 
failure, but asking patients about erection diffi- 
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culty resulted in a figure of 53%. The 53% 
erection difficulty could later be cited ance 
rectly as a 53% erection failure. The erection 
failure figure is typically the only one used, since 
it is absolute, easy to record, not subjective, and 
obviously mechanically significant. Determin- 
ing just how much erectile “difficulty” has to 
occur for it to be cited as a side effect is not 
generally addressed and the continuum of diffi- 
culty is ignored. The insidious progression of 
sexual side effects through the years from minor 
to notable and consistent difficulty is not usually 
recognized, recorded, or reported. 
Without a clear definition of sexual side ef- 
fects, it is difficult to compare the various re- 
search results, except in the most general sense. 
Even the meaning of the sex term drive varies 
from study to study. In addition, authors of 
review articles change the original terminology 
to support their positions. Hypothetically, 27% 
“sexual difficulties” in an original article may 
later be cited as “27% impotence” or as “27% 
ejaculation failure.” Incidence “not recorded” 
tends to become incidence “not occurring.” The 
“lack of ejaculation” commonly observed with 
phenoxybenzamine has been referred to as “Tet- 
rograde or retarded.” In addition to being glar- 
ingly incorrect, the distinction between male 
orgasm and ejaculation is not even recognized. 
The sexual event itself is usually not retarded: 
orgasm typically occurs when it should. The 
problem is that there is no ejaculation (Money 
& Yankowitz, 1967). Since no semen was passed 
given the lack of ejaculation, phenoxybenzame 
was once considered a possible form of birth 
control. 
In spite of emerging data to the contrary, for 
a considerable time diuretics were regarded as 
sexually benign drugs. With further study, how- 
ever, it has become clear that their adverse sex- 
ual effects are equal to or greater than some of 
the most sexually toxic drugs in the antihyper- 
tensive class. Finally, given that women’s sexual- 
ity is largely ignored and that sexual effects are 
noted in men only when extreme and debilitat- 
ing, the reported rate of Negative sexual effects 


in any study could be expected to be falsely low 
or absent. 


CONCLUSIONS 


Clinical research on the sexual side effects of 
drugs is still in its infancy. 

Some progress has been made; we are some- 
what more sophisticated today in identifying 
the impact of antihypertensive drugs on sexual 
function then we were 20 years ago. Key lessons 
and problems learned from this area of research 
include: 


¢ Sexual dysfunction side effects may mani- 
fest only in trials of six months or more. 


Sexual side-effect studies rarely investigate 
or identify female problems, suggesting that 
women experience fewer adverse sexual ef- 
fects when, in fact, they are not being 
evaluated at all. 


© Quality-of-life questionnaires generate con- 
siderable data but few significant differences 
and may be less sensitive than the 1973 Bul- 
pitt-Dollery side-effect questionnaire. 


© Sexual side effects are more likely to ap- 
pear if they are considered separately, 
rather than within an overall index score, 
so that incidence figures can be determined. 


© Clear and consistent standards must be 
established specifying the type of sexual 
dysfunctions to be considered and the defi- 
nitions used. 


° The rate of sexual dysfunction contributed 
by underlying disease conditions should be 


established and controlled for in the study 
design. 


° Whenever possible, sexual partners should 


be included in the study questionnaire or 
interview. 


Masturbatory Patterns should be assessed. 
Interviews and questionnaires almost never 
include questions about masturbation, yet 
changes in this area are one of the most 
reliable indicators of sexual function. Fur- 
thermore, masturbation patterns are one 
of the few ways to assess sexual function 
in patients without Partners. 


While Placebo-controlled trials are not 


Sexual Side-Effect Research 


necessary to identify that a particular drug 
causes a problem, with the newer, cleaner 
drugs available, the sexual side effects are 
more subtle and consequently more diffi- 
cult to ascertain without placebo for com- 
parison. 


Drug side-effect studies must include an 
assessment of alcohol use/abuse and illegal 
drug use and abuse. 


Masters and Johnson’s (1966) detailed de- 
scription of the sexual response cycles in men 
and women serves as an excellent model for 
investigating the physiological effects of drugs. 
Unfortunately, drug side-effect researchers have 
not used this standard to advantage. Instead 
of integrating the medical and psychological 
sciences, which was the focus of Masters and 
Johnson’s work, drug side-effect studies have 
evolved more in the direction of a social science 
with epidemiological overtones. It would be far 
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more useful to monitor the course of 30 couples 
on a drug than to administer superficial ques- 
tionnaires to 3,000 patients, with no individual 
interviews. 

Even though most of the existing studies do 
not incorporate all of these recommendations, 
they nonetheless have considerable value. In 
spite of the inconsistencies in definition and 
number of sexual dysfunctions, the cumulative 
effect shown by the studies is fairly consistent. 
While the studies may disagree about the precise 
rate of dysfunction, they generally agree that 
the medication in question causes some degree 
of dysfunction. 

The extensive clinical studies that have been 
performed on antihypertensive drugs have not 
been performed on other classes of medication. 
However, progression to the sexual evaluation 
of all drugs is inevitable, as physicians become 
more aware of noncompliance issues and as 
patients continue to demand medical care with- 
out sexual compromise. 
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OBJECTIVES 


e To illustrate the adverse sexual consequences 
of most diuretics, even when used alone 


© To identify the most sexually benign diu- 
retic 


e To compare and contrast diuretics with 
reserpine, methyldopa, and guanethidine 
in relation to sexual function 


© To suggest alternative treatments less toxic 
to sexual functioning 


Diuretics are used extensively to treat hyper- 
tension, sometimes as monotherapy, but more 
often together with other antihypertensive drugs. 
They are also widely prescribed for fluid reten- 
tion, as with congestive heart failure, or for more 
benign conditions such as bloatedness from pre- 
menstrual tension or ankle edema from a variety 
of causes ranging from heart conditions to plane 
tides. Most physicians prescribe diuretics fairly 
liberally under the misguided notion that they 
have few, if any significant, adverse sexual side 
effects. Although recent research has document- 
ed the opposite, this information is not yet wide- 
ly known clinically. 

Because diuretics are often prescribed with 
other heart medications which have adverse sex- 
ual consequences, the problem is magnified. Car- 
diac conditions can be so life-threatening that 
sexual problems become irrelevant. However, 
noncompliance with medication is also a serious 


problem when sexual side effects are present. 
Patients are not always sensible and cooperative 
about taking medications that detract from what 
they consider to be an important aspect of their 
lives. In these cases concurrent counseling is im- 
portant to ensure compliance with the prescrip- 
tion regimen. Physicians too readily assume that, 
due to age or disease, patients are no longer con- 
cerned with sex. 

Fortunately, in the majority of cases alterna- 
tive medications that are not sexually debilitat- 
ing are available. Too often, patients do not 
receive the dual benefits of these drugs —effec- 
tive health care without sexual compromise — 
because so little information is available to help 
physicians distinguish between the sexual prop- 
erties of the various drugs available. 

Reserpine, methyldopa and guanethidine were 
among the earliest antihypertensive drugs de- 
veloped and widely prescribed. Since they have 
been in use for quite some time, a great deal of 
research and clinical information is available. 
Examining this body of research, however, re- 
veals inconsistent and contradictory conclusions. 
Therefore, no single study should be evaluated 
in isolation. The conclusions offered about the 
various antihypertensive drugs are based on an 
analysis of the pertinent literature available, 
taking into consideration the size of the studies, 
the quality of the research design, the nature of 
the questions asked and the manner in which 
they were posed, and the background of the in- 
vestigators. Table 15.1 summarizes the charac- 
teristics and side effects of diuretics, 


Table 15.1 Profile of Commonly Used Diuretics 


Class of Drug 


Thiazide-type ; 
Bendroflumethiade (Naturetin) 
Chlorthalidone (Hygroton) 
Chlorothiazide (Diuril) ae J 
Hydrochlorothiazide (Hydrodiuril, Esidrex, etc.) 
Indapamide (Lozol) 

Methyclothiazide (Enduron) 
Trichlormethiazide (Naqua) 

Loop diuretics 
Bumetanide (Bumex) 

Furosemide (Lasix) 


Potassium-sparing 
Amiloride (Midamor) 
Spironolactone (Aldactone) 
Triamterene (Dyrenium) 

Combinations 
Aldactazide (hydrochlorothiazide + spironolactone) 
Dyazide (hydrochlorothiazide + triamterene) 
Maxzide (hyrdochlorothiazide + triamterene) 
Moduretic (hydrochlorothiazide + amiloride) 

COMMON INDICATIONS 


Hypertension Congestive heart failure 


(in both sexes) Breast di 
Erection difficulties Isorders 


INDIRECT SEXUAL 


SIDE EFFECTS 
Discomfort caused b: 


Y Constipation, indi 


(Hydrodiuril) 


* Gynecomastia 


: Z gestion, nausea, pain, rash/itchin, 
(incontinence, nocturia) ‘ ‘a 


Daily Dose 


2.5-5 mg 
12.5-50 mg 
12.5-500 mg 
12.5-50 mg 
2.5 mg 
2.5-5 mg 
1-4 mg 


0.5-10 mg 
40-320 mg 


5-10 mg 
25-100 mg 
50-200 mg 


1-2 tablets 
1-2 tablets 

1 tablet 
0.5-1 tablet 


Edema 
MECHANISMS OF ACTION (GENERAL) 
Increases urinary excretion of water and salt 
Blocks reabsorption of electrolytes in renal tubule 
Promotes excretion of electrolytes 
MECHANISMS OF ACTION (SEXUAL) 
Positive Negative 
Increased estrogens (female) Increased estrogens (male) 
Increased prolactin 
Decreased zinc 
DIRECT SEXUAL SIDE EFFECTS 
Desire disorders 


4 ic hypotension, eripheral ilati 
Endocrine disturbances Precipitating or aggravating digbees roe nates 
SEXUAL CONTRAINDICATIONS/BENEFITS 
Avoid with prior condition of 
Desire disorders (both Sexes) seed ee 
Tees udrication 
ALTERNATIVES 
P, fae 
hope He e Beierved loop diuretic Preferred alternative 
" ; ‘i 
Hydrochlorothiazide — 


drug class 
Calcium channel blockers 


urinary problems 
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apparent! 
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e dec: 
¢ hyp 
e incr 

anc 
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DIURETICS 


Thiazide diuretics have been used to treat hyper- 
tension since 1957 and were used routinely as 
adjuncts to the early antihypertensives (reser- 
pine, guanethidine, hydralazine, and methyl- 
dopa). When diuretics began to be used as mon- 
otherapy for mild hypertension (often to avoid 
negative side effects of other antihypertensives), 
their adverse metabolic effects became more 
apparent (Jaffe, Haitas, & Seftel, 1987). These 
effects include: 


decreased potassium (blood and tissue) 
decreased magnesium (blood and tissue) 
decreased calcium metabolism 
hyperuricemia (risk factor for gout) 


increased glucose level or glucose intoler- 
ance 


altered insulin release 
increased total and LDL-cholesterol 
increased triglycerides 


Even though potassium supplements can cor- 
rect deficits due to diuretics, tissue concentra- 
tions of potassium and magnesium may remain 
depressed. The patient may require up to three 
different medications: diuretic, potassium sup- 
plement, and a supplementary antihypertensive. 
(The potassium deficit can sometimes be mini- 
mized by adding a potassium-sparing diuretic.) 
Because of the severe sexual side effects associ- 
ated with most diuretics, which are becoming 
more widely recognized among physicians, pre- 
scribing patterns are slowly shifting toward other 
antihypertensives as the first drug of choice. 

Despite the availability of newer antihyper- 
tensives, diuretics continue to be a treatment 
of choice for hypertension, particularly in the 
elderly and in African-Americans: Diuretic effi- 
cacy may increase in the elderly, unlike other 
antihypertensives; and high salt sensitivity and 
tissue concentration in the presence of greater 
blood volume in African-Americans may justi- 
fy diuretic treatment (Moser, 1989). Although 
monotherapy with other antihypertensives is of- 
ten sufficient in African-Americans, there is no 


doubt that diuretics increase efficacy and are 
often essential for adequate blood pressure con- 
trol. 

The British Medical Research Council studies 
(MRC, 1981) described in the previous chapter 
reported that more sexual dysfunction occurred 
on diuretic than on beta-blockers — an unexpect- 
ed finding that startled many doctors and is still 
considered by many to be peculiar to the MRC 
trial, in spite of confirmatory evidence. For ex- 
ample, the TAIM quality-of-life trial (also dis- 
cussed in the previous chapter) reported that 
diuretic could have more severe sexual side ef- 
fects than beta-blockers (Wassertheil-Smoller et 
al., 1991). This study further indicated that diu- 
retics that were prescribed to patients who con- 
tinued on their usual diet caused sexual problems 
and increased serum glucose, whereas negative 
sexual effects did not occur in patients on diu- 
retic in conjunction with a weight-reduction diet 
that also reduced hyperglycemia. In some cases, 
diuretics can induce diabetes, as defined by hy- 
perglycemia. Since the incidence of impotence 
and neuropathy is common with diabetes, any 
chronic hyperglycemic state should be investi- 
gated when sexual dysfunction is present. 


Sexual Side Effects 


Substantial sexual effects on sexual functioning 
have been noted for diuretics in all major large 
trials (Curb et al., 1985). The sexual side effects 
found for diuretics were equal to or greater than 
those found for methyldopa, propranolol, and 
reserpine. Furthermore, in the Multiple Risk 
Factor Intervention Trial (MRFIT), Geissler, 
Turnlund, and Cohen (1986) found sexual dys- 
function in 41% of men treated with the diuret- 
ic chlorthalidone, compared to 16% in an un- 
treated control group. 

Poloniecki and Hamilton (1985) surveyed 
men and women on diuretics combined with 
propranolol or other conventional antihyperten- 
sives such as methyldopa or prazosin hydrochlo- 
ride. Forty-eight percent of the men and 23% 
of the women complained of sexual impairment 
due to the diuretic/antihypertensive medications. 
Although sexually inactive patients were elimi- 


212 


nated from the sample, no figures were provided 


on what percentage of the total they s hlaaeoet 
If all patients were counted, then a low sexua 
side-effect incidence might reflect that a major- 
ity of the patients simply had no sexual behavior 
to report. : 

Lowering the dosage does not necessarily re- 
move these effects. For example, the TAIM diet 
trial showed a 28% erection deficit with the 
lowest dose (25 mg) of chlorthalidone (Wasser- 
theil-Smoller, et al., 1991). 


Male/Female Differences 


Although there is inadequate information on gen- 
der-related benefit and risk differences of di- 
uretics, it is known that diuretics can have an 
estrogenic effect that is positive for women but 
negative for men (Rose, Underwood, Newmark, 
Kisch, & Williams, 1977), For example, thia- 
zides have been shown to decrease osteoporosis 
and hip fracture in women (La Croix et al., 
1990). However, high doses of thiazide (50 mg), 
with consequent metabolic effects, may be nec- 
essary for this benefit, which is rapidly lost when 
the drug is discontinued. Chronic diuretic use 
by women for various discomforts such as exces- 
sive weight, water retention, and premenstrual 
syndrome can be of value, but long-term, daily 
use should be avoided. In men, excess estrogen 
Causes gynecomastia and feminine distribution 
of body fat, decreases sexual desire, 


d and can 
Cause impotence. 

Chlorthalidone 

Among the diuretics, chlorthalidone (Hygroton) 


seems to be the worst offender, 
ence between chlorthalidone an 
is its long duration of action (25 to 48 h 

In the HDFP trial (Curb et al., 1985, ree 
incidence of withdrawal from the study due is 
impotence with chlorthalidone was 14 per 1,000 
patient-years, compared to withdrawal due to 
Impotence with chlorthalidone of 4.4% in the 
MRC studies (MRC, 1981). The incidence of 


A major differ- 
d other thiazides 
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impotence was greater with chlorthalidone than 
with the antiandrogen, spironolactone, 

No case reports of impotence due to chlor. 
thalidone were reported until 1980. It is Possible, 
however, that the 80% sexual dysfunction figure 
reported for methyldopa in 1976 by Pillay (1976) 
was due to the concurrent use of chlorthalidone, 
(This figure is far higher than what has been 
reported in other methyldopa research.) Stess- 
man and Ben-Ishay (1980) reported five cases of 
impotence in patients on 100 mg chlorthalidone. 
Two of the patients had previously been treated 
with thiazides without negative sexual effects, 
Geissler et al. (1986) found sexual dysfunction 
with low-to-moderate doses of chlorthalidone 
(11-50 mg) in a large, placebo-controlled trial 
of middle-aged men, 42 to 65 years old. After 
six months of treatment, 42% (8/19) of those 
treated with chlorthalidone showed decreased 
sex drive or erectile function, compared to 16% 
(5/31) of controls. The conclusions of this study 
were more reliable than most previous research 
in this area because the methodology included 
an adequate period of time (six months) for 
measurement and patients were asked direct 
questions about sexual changes. 

Taken together, the results of the TAIM study 
(Wassertheil-Smoller et al., 1991) and Geissler 
et al. (1986) provided strong evidence that chlor- 
thalidone causes impotence at normal ther- 
apeutic doses. Although no noticeable sexual 
dysfunction was noted overall by women using 
chlorthalidone in the TAIM study, when the 
“usual diet” condition was considered separate- 
ly (i.e., when there was no additional diet ther- 
apy), both men and women on chlorthalidone 
reported a 25% increase in sexual problems. 
Until direct comparisons of the sexual side ef- 
fects of chlorthalidone to other diuretics are 
documented, chlorthalidone use should be mini- 
mized. 

There is further evidence that low chlorthali- 
done doses often cause Psychological problems 


that would usually not be attributed to diuretic 
use. Since diuretics tend t. 


the elderly, these Psychologi 
lems will often be attri 
quently, they will be | 


tri 


ing 
su] 


in: 


ure 
rep 


col 
res 
rep 


att 
enc 
for 


Nes 
sex 
eff 
cal 


LELZELSA? 


FP, 


Pre 
ZF 


Diuretics, Reserpine, Methyldopa, Guanethidine 213 


with sexually toxic antidepressants such as ami- 
triptyline (Elavil) and fluoxetine (Prozac). 


Hydrochlorothiazide 


A recent study by Chang et al. (1991) indicated 
that hydrochlorothiazide (HCTZ) (Hydrodiuril, 
Esidex) treatment may cause as much sexual dys- 
function as chlorthalidone. Chang and his col- 
leagues conducted a large, placebo-controlled, 
quality-of-life trial investigating diuretic effects 
in 176 men. Six different medication conditions 
were compared for a two-month period: (1) 50 
mg HCTZ; (2) 50 mg HCTZ plus potassium-spar- 
ing diuretic; (3) 50 mg HCTZ plus potassium 
supplement; (4) 50 mg HCTZ plus potassium/ 
magnesium supplement; (5) 50 mg chlorthali- 
done; and (6) placebo. Mild to moderate deficits 
in sexual desire and erectile function were report- 
ed by a substantial number of men in all the di- 
uretic groups. Only one of 23 placebo patients 
reported sexual dysfunction. 

Far more sexual dysfunction was reported in 
confidential self-report questionnaires than in 
response to queries by doctors. Of those patients 
reporting sexual dysfunction to their doctors, 
50% said that the problems were new and 72% 
attributed them to the medication. No differ- 
ences between diuretic and placebo were found 
for other quality-of-life factors such as psycho- 
logical well-being, mood, ability to work, alert- 
ness, and social/recreational functioning. The 
sexual dysfunction appeared to be a direct drug 
effect, not secondary to psychological or physi- 
cal symptoms caused by the diuretics. The dose 
of 50 mg used in all groups is larger than the 
25 mg dose used for mild hypertension. 


Indapamide 


Indapamide (Lozol) is an excellent alternative 
to thiazide diuretics. Used since the 1970s in 
Europe, it has recently been approved for use 
in the United States. Though derived from thia- 
zide-type diuretics, it has an indole ring structure 
that attenuates contractile responses to angio- 


tensin II, norepinephrine, electrical stimulation, 
and calcium influx. It may have therapeutic ac- 
tions similar to calcium channel blockers and 
ACE inhibitors and therefore can serve as mon- 
otherapy for hypertension. Nevertheless, its 
strongest action is as a diuretic. 

In a 12-week quality-of-life trial (Pirrelli & 
Nazzaro, 1989), indapamide (2.5 mg/day) de- 
creased symptoms of anxiety, depression, and 
obsessive/compulsive/phobic responses, where- 
as chlorthalidone (25 mg/day) increased these 
indices. A review by Clarke (1991) summarized 
the clinical advantages of indapamide compared 
to other antihypertensive drugs: Indapamide 
does not cause weight gain, does not increase 
cholesterol or triglycerides, and does not disturb 
glucose balance. In common with the loop di- 
uretic furosemide (Lasix) and the ACE inhibi- 
tors, it increases vasodilating prostaglandins, 
including PGE, and prostacyclin, which serve to 
protect body tissue. The mild calcium-blocking 
action of indapamide, generally free of calcium 
channel-blocker side effects (like flushing and 
headache), suggests that it may be preferable to 
calcium channel blockers as monotherapy. In 
addition, indapamide has a smooth muscle re- 
laxing effect and antispasmogenic properties 
greater than thiazides but less than loop diuretics 
(furosemide, bumetanide). Finally, its lack of 
hyperglycemic effects and its prostaglandin ac- 
tion make indapamide suitable for diabetics. 
All in all, the availability of a safe diuretic al- 
ternative like indapamide is a valuable resource 
for hypertension treatment. 

In a 30-subject 12-week quality-of-life study 
by Lacourciere (1988) that compared the ef- 
fects of indapamide (2.5 mg/day) and captopril 
(12.5-50 mg/2 x day), indapamide received rat- 
ings similar to captopril in the areas of well- 
being and lack of negative sexual effects. In- 
deed, according to this study, sexual side effects 
with indapamide appeared to be no higher than 
with captopril. While it is too early to ascertain 
indapamide’s side-effect profile (fatigue is often 
reported), it is clear that this drug has a wide 
range of applications and may be safer than 
other antihypertensives. 

Other open trials have shown an increase in 
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well-being in patients on indapamide who se 
previously treated with other aelaiee 
medications. Werning, Weitz, and Ludwig (1988), 
for example, studied 149 elderly male and fe- 
male patients (mean age = 67) who had experi- 
enced lack of sex drive and reduced sexual activ- 
ity when treated with various antihypertensives. 
When they were switched to 12 weeks of inda- 
pamide treatment (2.5 mg/day), sexual activity 
and drive improved in 85% of the patients. 
Similarly, Guez, Crocq, Safavian, and Labar- 
dens (1988) studied 30 patients (mean age = 
52.5), most of whom were on prior antihyper- 
tensive medications until placed on placebo for 
a three-week observation period. When treated 
with 2.5 mg/day indapamide for 12 weeks, symp- 
toms such as discomfort, fatigue, anxiety, head- 
aches, and concentration difficulties significant- 
ly decreased. Sexual drive and activity were not 
affected, however. 


Spironolactone 


Spironolactone (Aldactone) isa potassium-spar- 
ing anti-aldosterone diuretic that causes sexual 
problems in both men and women (Stevenson 
& Umstead, 1984). These sexual problems are 
more noticeable in men because they manifest 
as impotence and gynecomastia (Greenblatt & 
Koch-Weser, 1973). Spironolactone is some- 
times used to treat hirsutism in women, but sex 
drive is often sacrificed in the process. Since 
spironolactone is an antiandrogen, sexual side 
effects can be expected, especially with larger 
doses. There is no dependable information on 
the sexual effects of other potassium-sparing 
diuretics such as amiloride (Midamor) or tri- 
amterene (Dyrenium), However, they appear to 
cause sexual problems comparable to thiazides. 


Furosemide 


Furosemide (Lasix) is a loop diuretic th 
be efficacious when thiazide diur. 
quate. It can increase the releas 
prostaglandins (Gerber, 

depletion does not occur. 


: at may 
etics are inade- 
of vasodilator 
1983), and Potassium 
There are few sexual 


side effects reported with this drug, despite its 
widespread use. 


Alternatives 


In summary, diuretics appear to cause as much 
impotence as the most sexually toxic beta-blocker, 
propranolol. Chlorthalidone (Hygroton), in par- 
ticular, should be avoided whenever possible, 
Its primary advantage is its extended duration 
of action, which may itself be a key factor in 
its toxicity. Due to its antiandrogen properties, 
spironolactone should also be avoided. Hydro- 
chlorothiazide (Hydrodiuril, etc.) appears to be 
as safe as any other popular diuretic. When nec- 
essary, it is best used at the lowest dose possible 
(sometimes less than 25 mg). For conditions in 

which a stronger diuretic action is needed, use 

of indapamide (Lozol) or furosemide (Lasix) is 

recommended for minimal adverse effects on 

sexual function. Lastly, calcium channel blockers 

have some diuretic action that has made them 

a popular alternative for treatment of African- 

Americans, 

Since diuretics alone have such a negative 
sexual impact, their use most probably impairs 
erectile function when added to sexually benign 
antihypertensive drugs such as captopril, ateno- 
lol, prazosin, and the calcium channel blockers. 
Therefore, avoiding older drugs and beta-block- 
ers will not prevent a substantial risk of antihy- 
pertensive-induced impotence, unless diuretics 
are also avoided. In general, the use of diuretics 
increases the impotence rate by about one-third 
when added to single-drug therapy. Given the 
various negative metabolic effects of diuretics, 
their ubiquitous use should be reduced. Diure- 
tics cannot be justified as prophylactic treatment 
for patients with mild hypertension. 


RESERPINE 


Reserpine (Serpasil) was one of the first drugs de- 
d in Western medi- 
many naturally derived sub- 
¢ eplaced by synthetic drugs, 

e Psychopharmacology. En- 


rived from a plant to be use 
cine. Subsequently, 


jight¢ 
as a 
charé 
ogy: 
lar, f 
psych 
a din’ 
rived 
mode 
trols | 
disco 
thetic 
devel 
tions 
Most 
and 4 
by do 
Re 
pletin 
rotrar 
the in 
deplet 
depre: 
sized 
cateck 
of ins 
of on 
easy t 
tion t 
and d 
Teduci 
tion 
Pleted 
Sure 3 
M the 
Sion, | 
Teducy 
hyper 


Diuretics, Reserpine, Methyldopa, Guanethidine 


lightened medical practitioners view reserpine 
as an example of the toxic drug effects that 
characterized the “Dark Ages” of pharmacol- 
ogy. Its derivation from plants —and, in particu- 
lar, from rauwolfia alkaloids, which may have 
psychedelic properties — reinforced its image as 
a dinosaur drug superseded by synthetically de- 
rived pharmaceuticals through the evolution of 
modern science. Since reserpine effectively con- 
trols blood pressure, it was used widely until the 
discovery and acceptance of these newer syn- 
thetic antihypertensives. It is still widely used in 
developing countries and among poorer popula- 
tions where cost is a primary consideration. 
Most side effects, with the exception of its sexual 
and depressive actions, can usually be limited 
by dosage adjustment. 

Reserpine exerts its therapeutic effect by de- 
pleting neuronal stores of catecholamine neu- 
rotransmitters: norepinephrine, dopamine, and 
the indolamine serotonin. Given that reserpine 
depletes catecholamines and can cause severe 
depression, psychiatrists in the 1960s hypothe- 
sized that depression was due to depletion of 
catecholamines (Schildkraut, 1965). The notion 
of insufficient catecholamines as an explanation 
of one form of depression seemed sensible and 
easy to understand. This catecholamine deple- 
tion theory dominated antidepressant research 
and development for many years. Reserpine’s 
reduction of sympathetic cardiovascular func- 
tion could be viewed as providing less “fuel” (de- 
pleted catecholamines) to drive the blood pres- 
sure “pump” (heart), resulting in lower pressure 
in the “pipes.” Sedation, psychological depres- 
sion, and other side effects due to this “fuel” 
reduction were tolerated in exchange for its anti- 
hypertensive effect. 

Some physicians view negative sexual side 
effects as a minor price to pay, especially since 
reserpine is used predominantly among the el- 
derly, for whom, it is assumed, sexual function 
is no longer important. Unfortunately, reserpine 
can have negative sexual side effects far more 
severe than those ordinarily associated with 
aging. Many elders treasure their sexual func- 
tion and consider its absence no small sacrifice. 
Table 15.2 summarizes the characteristics and 
side effects of reserpine. 


Sexual Side Effects 


The undesirable sexual side effects of reserpine 
are probably more numerous than acknowl- 
edged in the literature. Although a basic hand- 
book on antihypertensives reported only a 1% 
incidence of sexual dysfunction with reserpine 
(McMahon, 1978), most of the literature has 
shown its sexual side effects to be comparable to 
sexually toxic antihypertensives like proprano- 
lol (Inderal), methyldopa (Aldomet), clonidine 
(Catapres), or moderate-dose thiazides. The un- 
favorable comparison with these other drugs 
confirms the sexual toxicity of reserpine, as will 
become clear in this section. 

Adverse sexual effects are most apparent with 
reserpine after many weeks or several months 
of treatment (beyond the common four to six 
weeks of conventional drug research trials), ex- 
plaining the low incidence rates reported by 
some studies. These effects, however, are be- 
lieved to be readily reversible upon drug discon- 
tinuation. When there is a specific sexual com- 
plaint, the doctor can try reducing the dosage. 
In fact, over the years, reserpine’s recommended 
dosage has decreased from 1 mg or more to 0.1 
to 0.25 mg daily. 

Because there are no obvious side effects such 
as the block of ejaculation impairment that oc- 
curs with sympathetic ganglion-blocking drugs, 
subtle effects such as lack of sexual interest and 
responsiveness may be overlooked. As noted, 
one of the most debilitating side effects of reser- 
pine is depression (Schildkraut, 1965), a symp- 
tom often not recognized until it is so severe that 
the patient requires antidepressant medication. 
The sexual repercussions of depression and, per- 
haps, additional antidepressant medication are 
cumulative. 

Three important comparative surveillance 
studies on sexual side effects of reserpine were 
conducted by the Veterans Administration (VA, 
1972, 1977, 1984). Unfortunately, in these stud- 
les reserpine was used in combination with diu- 
retics, making it impossible to isolate those ef- 
fects attributable solely to reserpine. In the 1977 
study of propranolol, a 14.3% rate of impotence 
was reported with propranolol and thiazide, ver- 
Sus a 10.7% rate for reserpine and thiazide. In 
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Table 15.2 Profile of Reserpine (Serpasil) 


SEXUAL PHARMACOLOGY 


Daily Dose 
0.05-0.25 mg 


COMMON INDICATIONS 
Hypertension 
Agitated psychotic states 

MECHANISMS OF ACTION (GENERAL) 
Depletes amine stores in neurons 


Reduces vasoconstricting catecholamines and indolamines 


MECHANISMS OF ACTION (SEXUAL) 
Positive 
Decreased serotonin (5-HT) 


DIRECT SEXUAL SIDE EFFECTS 
Desire disorders (in both sexes) 
Erection difficulties 
Ejaculation retarded 
Orgasm delayed or blocked 
Menstrual disorders 
Amenorrhea 


INDIRECT SEXUAL SIDE EFFECTS 


Discomfort caused by dryness of skin, mouth, mucous mel 
hypothermia, shortness of breath, indigestion, nausea, 


Mood/disorders resulting in anhedonia, anxiety, 


Neurological disturbances resultin, 
weakness 


Vascular disturbances resultin 


2 in dizziness, 


Negative 
Decreased adrenergic (alpha,) activity 
Decreased dopamine 
Decreased LHRH 
Increased prolactin 


Breast disorders 
© Gynecomastia 
© Galactorrhea 
¢ Pain/tenderness 


mbranes, nasal stuffiness, edema, 
rash/itching, weight gain 
depression, nervousness 


fatigue, sedation, sleep disturbances, muscular 


g in arrhythmias, headache, orthostatic hypotension, peripheral 
vasodilation 


SEXUAL CONTRAINDICATIONS/BENEFITS 


Avoid with prior conditions of 
Impotence 
Ejaculatory problems 
Anorgasmia 
Menstrual disorders 
Depression 

ALTERNATIVES 
ACE inhibitors 
Calcium channel blockers 


May be useful for 
Premature ejaculation 


Atenolol (Tenormin) 
Bisoprolol (Zebeta) 


Bulpitt and Dollery’s 1973 questionnaire study 
of antihypertensive side effects, there were no 
recorded differences in impotence side effects 
between diuretic with reserpine, diuretic with 
methyldopa, or diuretic alone. Similarly, there 
were no differences noted 
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of the doctors. As noted, patients generally vol- 
unteer more sexual information when they an- 
swer questionnaires directly. 

Another major comparative side-effect sur- 
veillance study on reserpine, the Hypertension 
Detection and Follow-Up Program (HDFP) 
(Curb et al., 1985, 1986), was described in the 
previous chapter. When treatment with diuretic 
alone was not adequate, reserpine was the next 
drug of choice. Drug dosage was not reported 
until a later paper which noted a range of 0.1 to 
0.25 mg a day, the conventional low therapeutic 
dose (Curb et al., 1986). In the HDFP trial, 183 
men discontinued the drug because of sexual 
problems, compared to six women. The sexual 
problem recorded for men was usually impo- 
tence. The nature of the women’s sexual side 
effects apparently was not investigated. Adverse 
sexual effects due to reserpine and diuretic were 
no different from those due to methyldopa or 
diuretic alone. Table 15.3 summarizes the re- 
search on the sexual side effects of reserpine. 


Male/Female Differences 


Interest in including women in the HDFP study 
developed primarily because reports of breast 
cancer related to reserpine coincided with the 
start of the study (Kewitz, Jesdinsky, Schroter, 
& Lindtner, 1977). 

Although no increased risk of breast cancer 
with reserpine was identified, other side effects 
were sufficient to cause patients to discontinue 
treatment. Of more than 2,500 women studied 
in this detailed five-year study, 22.9% of the 
African-American women and 33.7% of the 
caucasian women discontinued drug treatment 
due to various side effects not noted as sexual. 


Alternatives 


The combination of sexual problems and de- 
Pression is sufficient to discourage the use of 
reserpine. Unless a patient’s condition responds 
to no other alternatives or economic factors play 
a limiting role, reserpine should be avoided. 


Fortunately, many alternatives to reserpine cur- 


Zag 


rently exist. Among beta-blockers, atenolol (Te- 
normin) and bisoprolol (Zebeta) are preferable 
to reserpine, but are more expensive and still 
may have noticeable sexual side effects. Calcium 
channel blockers have shown minimal sexual 
side effects, but some cause fatigue and discom- 
fort (e.g., nifedipine, verapamil); diltiazem (Car- 
dizem) and newer calcium blockers such as am- 
lodipine (Norvasc) are preferred. The ACE in- 
hibitors and alpha-blockers (e.g., prazosin) are 
the best alternatives. 


METHYLDOPA 


Methyldopa (Aldomet) is a synthetic antihyper- 
tensive drug that was introduced in the late 1950s 
as an alternative to direct adrenergic blocking 
drugs such as guanethidine and reserpine. Some 
alpha, agonist action has been identified, but 
the mechanisms underlying other properties, such 
as alteration of dopaminergic activity, remain 
undefined. Although the precise mechanism of 
its action is unclear, methyldopa appears to blunt 
adrenergic activity through regulatory control 
centers in the brain. Table 15.4 summarizes the 
characteristics and side effects of methyldopa. 


Sexual Side Effects 


Some publications suggest that methyldopa pre- 
sents few sexual difficulties. However, the weight 
of the evidence documents extensive sexual side 
effects with this drug. 

Compared to the side effects of guanethidine 
and reserpine, methyldopa initially appeared to 
be sexually benign. Since the peripheral adrener- 
gic ganglion is not directly blocked by methyl- 
dopa, it was thought that ejaculation would not 
be inhibited. Without catecholamine depletion 
(as occurs with reserpine), there would be less re- 
duction of sex drive secondary to severe depres- 
sion. And, indeed, methyldopa’s negative effect 
on ejaculation appeared minor compared to guan- 
ethidine, and its depressive effects seemed less 
severe than reserpine. 

Early drug studies investigating methyldopa 
reported few sexual side effects even with higher 
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Table 15.3 Reserpine Sexual Side Effet 


cts 


SEXUAL PHARMACOLOGY 


Reserpine + 


Method Reserpine Alone Other Drugs Other Drugs Source 
McMahon, 1978 
Doctor report Impotence: 1% 

(Bey Curb et al., 1985 
Questionnaire SSE: 5% nie , 
Doctor report + + Mise drugs Placebo VA, 1972 

checklist (SE) Impotence Impotence 

(early): (early): 28% 
29% Impotence 
Impotence (chronic): 
(chronic): 23% 
21% 
Questionnaire + Diuretic Propanolol VA, 1977 
Impotence Impotence: 
10.7% 14.3% 
Survey ques- Impotence: 33% Methyldopa Bulpitt & Dollery, 
tionnaire Ejaculatory dys- Impotence: 1973 
function: 36% 
14.3% Ejaculatory 
dysfunction: 
18.5% 
Diuretic 
Impotence: 
32% 
Ejaculatory 
dysfunction: 
18.5% 


SE = side effect; SSE = sexual side effect (unspecified) 


doses. Dollery and Harington (1962) found 3%; 
Johnson, Kitchin, Lowther, and Turner (1966) 
found 2-5% impotence, and, in a review of 19 
literature reports, McMahon (1978) found only 
1% incidence of impotence and ejaculation fail- 
ure. In some studies in which methyldopa was 
compared to other antihypertensives, no sexual 
effects were noted (e.g., McMahon, 1978). How- 
ever, symptoms including Synecomastia, hyper- 
prolactinemia, and lactation were Teported early 
in clinical use (Husserl & Messerli, 1981). Fa- 


tigue, lethargy, adverse cognitive alterations and 


mood changes (depression) were also identified 
(Papadopoulas, 1980). Re 
gynecomastia, and amen 
methyldopa’s antagonis 
ability to elevate prola 


ports of galactorrhea, 
Orrhea have identified 
m of dopamine and its 
ctin level. For instance, 


Lamberts (1983) showed prolactin elevations in 
five of eight men treated with a relatively low 
dose (750 mg/day) of methyldopa. Three of the 
five men complained of loss of sex drive or im- 
potence, which was resolved when bromocrip- 
tine was added to normalize the prolactin levels. 

Although the literature indicated that methyl- 
dopa was generally equivalent to other antihy- 
pertensives (including diuretic alone) in its im- 
pact on sexual function, many doctors began 
to note marked adverse sexual effects in their 
clinical practices. Newman and Salerno (1974) 
reported sexual deficiencies in sex drive, erec- 
tion, Or ejaculation in 26% of patients treated 
with methyldopa; however, these difficulties dis- 
appeared soon after switching the patients to 
Propranolol. 
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Table 15.4 Profile of Methyldopa (Aldomet) 


Daily Dose 
500-2,000 mg 


COMMON INDICATIONS 
Hypertension 
Schizophrenia 


MECHANISMS OF ACTION (GENERAL) 


Infterferes with enzymatic conversion to dopamine and serotonin 
Generates transmitter substances that block norepinephrine 


MECHANISMS OF ACTION (SEXUAL) 
Negative 
Decreased adrenergic (alpha,) activity 
Increased adrenergic (alpha,) activity 
Decreased dopamine (DA) 
Decreased LHRH 
Increased opioids 
Increased prolactin 
DIRECT SEXUAL SIDE EFFECTS 
Desire disorders (in both sexes) 
Erection difficulties 
Ejaculation retarded 
Orgasm delayed or blocked 


INDIRECT SEXUAL SIDE EFFECTS 


Breast disorders 
© Gynecomastia 
° Galactorrhea 
¢ Pain/tenderness 


Discomfort caused by constipation, dryness of skin, mouth, mucous membranes, edema, 
indigestion, nausea, rash/itching, urinary problems (nocturia), shortness of breath, 


weight gain 


Mood disorders resulting in anhedonia, depression 


Neurological disturbances resulting in cognitive deficit, dizziness, fatigue, sedation, 


tremor, muscular weakness 


Vascular disturbances resulting in hemolytic anemia, arrhythmias, angina, orthostatic 


hypotension 


SEXUAL CONTRAINDICATIONS/BENEFITS 


Avoid with prior condition of 
Desire disorders 
Ejaculatory disorders 
Anorgasmia 
Depression 

ALTERNATIVES 
ACE inhibitors 
Calcium channel blockers 


May be helpful for 


Hypersexuality? 


Prazosin (Minipress) 
Atenolol (Tenormin) 


In the literature the range of methyldopa’s 
adverse effect on sexual functioning varies from 
Zero to 80% (see Table 15.5). Almost 700 gen- 
eral practitioners who responded to a survey 
Fequest to name the most frequent side effects 
they associated with each of eight antihyperten- 


sive drugs reported 35.3% sexual problems with 
methyldopa (Laganiére et al., 1986). The next 
highest drug associated with sexual problems 
was clonidine, followed by propranolol and pra- 
zosin (see Table 15.6). 

Numerous other studies have reported nega- 


Table 5 ft 
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Method 


Methyldopa Alone 


Doctor report (SE) Impotence: 30% - 
30% 


Ejaculatory dysfunc- 
ton: 8% 


Survey of general SSE: 35.3% 


Practitioners 


Physicians’ Teports SSE: 14-339, 
SE: 14-33% 


Questionnaire 


Questionnaire 


Questionnaire 


Doctor interview 


Doctors’ clinical ob- 
servations 

Patients’ spontane- 
‘ous reports 

Patients’ elicited re- 
ports 


Methyldopa + 
Other Dru: es 


+ Diuretic 


SSE: 13% 


+ Diuretic 


Impotence: 35.7% 


Ejaculatory dysfunction: 18.5% 


+ Diuretic 


Ejaculatory dysfunction: 7% 


+ Chlorthalidone 


Impotence: 80% 
Ejaculatory dysfunction: 0% 
Diuretic 

(assumed): 26% 


+ Diuretic 


Erectile failure: 7% 


+ Diuretic 


Erectile problem: 53% 


Clonidine 
SSE 7.2% 
Propranolol 
Prazosin 
SSE: 0.5% 
Propranolol 
SSE: 13-23% 
Prazosin 
E 1-5% 
Diuretic 
SSE: 9% 


Diuretic 
Impotence: 31% 
Ejaculatory dysfunction: 
Reserpine + Diuretic 
Impotence: 33% 
Ejaculatory dysfunction: 
Guanethidine + Diuretic 
Impotence: 66.7% 
Ejaculatory dysfunction 
Bethanidine + Diuretic 
Impotence: 54.5% 
Ejaculatory dysfunction 
Diuretic 
Impotence: 20% 
Ejaculatory dysfunction 


13.6% 


214.3% 


241.2% 


1 60% 


2 9% 


Propranolol alone & with diuretic 


Impotence: 11-14% 
Ejaculatory dysfunction: 


SE = side effect; SSE = sexual side effect (unspecified) 


:7-9% 


Source 


Bauer, Hull, Stokes & 
Raftos, 19 


Laganiére et al., 1986 


Wartman, 1983 


Hogan et al., 1980 


Bulpitt & Dollery, 1973 


Bauer et al., 1978 


Pillay, 1976 


Newman & Salerno, 
1974 

Alexander & Evans, 
1975 

Alexander & Evans, 
1975 
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Methyldopa + 


Survey of general 
practitioners 


Physicians’ reports SSE: 14-33% 


Questionnaire 


+ Diuretic 
Impotence: 35.7% 
Ejaculatory dysfunction: 18.5% 


Clonidine 
SSE 7.2% 
Propranolol 
SSE: 5.2% 
Prazosin 
SSE: 0.5% 
Propranolol 
SSE: 13-23% 
Prazosin 
SSE 1-5% 
Diuretic 
SSE: 9% 


Diuretic 
Impotence: 31% 
Bjaculatory dysfunction: 13.6% 
Reserpine + Diuretic 
Impotence: 33% 
Ejaculatory dysfunction: 14.3% 
Guanethidine + Diuretic 


Method Methyldopa Alone Other Drugs Other Drugs Source 
Doctor report (SE) Impotence: 30% Bauer, Hull, Stokes, & 
Ejaculatory dysfunc- Raftos, 1973 
tion: 8% 


Laganiére et al., 1986 


Wartman, 1983 


Hogan et al., 1980 


Bulpitt & Doltery, 1973 


+ Diuretic 
SSE: 130% Hogan et al., 12980 


Questionnaire + Diuretic Diuretic Bulpitt & Dollery, 1973 
Impotence: Impotence: 31% 
Ejaculatory dysfunction: 18.5% Ejaculatory dysfunction: 
Reserpine + Diuretic 
Impotence: 33% 
Ejaculatory dysfunction 
Guanethidine + Diuretic 
Impotence: 66.7% 
Ejaculatory dysfunction 
Bethanidine + Diuretic 
Impotence: 54.5% 
Ejaculatory dysfunction: 60% 
Questionnaire Impotence: 20% + Diuretic Diuretic Bauer et al., 1978 
Ejaculatory dysfunction: 7% Impotence: 20% 
Ejaculatory dysfunction: 9% 
Propranolol alone & with diuretic 
Impotence: 11-14% 
Ejaculatory dysfunction: 7-9% 
Doctor interview + Chlorthalidone Pillay, 1976 
Impotence: 80% 
Ejaculatory dysfunction: 0% 
Doctors’ clinical ob- + Diuretic Newman & Salerno, 
servations (assumed): 26% 1974 
Patients’ spontane- + Diuretic Alexander & Evans, 
ous reports Erectile failure: 7% 1975 
Patients’ elicited re- + Diuretic Alexander & Evans, 
ports Erectile problem: 53% 1975 


SE = side effect; SSE = sexual side effect (unspecified) 
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Table 15.6 Sexual Side Effects Commonly 
Associated with Antihypertensives 


Sexual Fatigue & 
Drug Side Effects Weakness 
Methyldopa 35.3% 24.2% 
Clonidine 7.2% 
Propranolol 5.2% 29.2% 
Prazosin 0.5% 
Metoprolol 25.1% 
Diuretics 23.0% 


Data from Laganiére et al., 1986. 


tive sexual side effects associated with methyl- 
dopa. For example, Bulpitt and Dollery’s study 
(1973) found impotence and ejaculation failure 
rates for methyldopa comparable to diuretic alone 
and to reserpine plus diuretic. However, guan- 
ethidine plus diuretic and bethanidine plus diu- 
retic showed almost twice the incidence of both 
impotence and ejaculation. Other fatigue symp- 
toms such as depression, hypertension, sleepi- 
ness, and asthenia were equally prevalent with 
methyldopa, reserpine, or diuretic alone, but 
somewhat less with guanethidine. Rosen, Kos- 
tis, Jekelis, and Taska (1994) found a decrease 
in firmness of erection after four weeks of meth- 
yldopa treatment in a placebo-controlled in- 
vestigation of antihypertensive sexual effects, 
despite no changes noted for atenolol, propran- 
olol, dyazide, or placebo. Hogan et al. (1980) 
reported increased sexual problems with methyl- 
dopa. Using a self-administered questionnaire, 
the researchers surveyed 381 men on methyl- 
dopa and diuretic, 287 men on diuretic alone, 
and 177 clinical controls. This questionnaire 
contained a more detailed exploration of sexual 
function than most of this era, and some of the 
questions were later used to advantage in the 
Captopril Quality-of-Life study discussed in 
the previous chapter (Croog et al., 1986). (For 
example, questions investigated loss of interest 
in sex, inability to achieve erection, inability to 
maintain erection, and inability to ejaculate.) 
The negative sexual effects of methydopa may 
not be as severe as generally assumed. In the 
Croog et al. (1986) study of 626 men, methyl- 
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dopa and propranolol caused more dropouts 
due to side effects than captopril. The predomj- 
nant symptoms were fatigue and lethargy, which 
may indirectly but significantly affect sexual 
function. Trial withdrawals due to sexual prob- 
lems appeared virtually identical for the three 
drugs tested in this study: five for captopril and 
six each for methyldopa and propranolol. No 
significant differences between groups were found 
using the study’s Sexual Symptom Distress Index 
to evaluate sex drive, gaining and maintaining 
an erection, and ejaculation. 

With the addition of a diuretic, the only sig- 
nificant differences between groups (captopril, 
methyldopa, or propranolol) was in gaining erec- 
tion and the total index score. Sex drive, main- 
taining erection, and ejaculation showed no sig- 
nificant differences. (Differences that did occur 
were mainly due to propranolol rather than meth- 
yldopa.) Thus, the conclusion could easily be made 
that methyldopa is relatively free of adverse 
sexual effects, even when comprehensively eval- 
uated over an extended period. 

However, quality-of-life differences between 
captopril and methyldopa or propranolol were 
demonstrated in the CQL study in men over 50 
years old as specific changes from baseline. The 
sexual data were gathered in interviews con- 
ducted not by the physicians but by “interviewer 
staff consisting of registered nurses or medical 
administrative and technical health personnel.” 
These interviewers were not involved in patient 
care, not trained in sexual therapy, but were 
trained for standardized survey-type interview- 
ing. 

Unfortunately, the CQL study allows for suf- 
ficient “data-dredging” to prove almost any point. 
The manufacturers of methyldopa and propran- 
olol could interpret the results to show that there 
were no significant differences in sexual side ef- 
fects among the three drugs and that their drugs 
were as sexually benign as captopril. In fact, 
the lack of significant differences between meth- 
yldopa and captopril was in contrast to most 
other findings in this area of research (see Tables 
15.5 and 15.6). 

In conclusion, methyldopa is now known to 
have a dysfunctional effect on sexual desire and 
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response. However, given the failure to consider 
any but the most severe sexual effects, differ- 
ences in the drug’s sexual impact on men and 
women cannot be evaluated. The percentage of 
sexual problems thought to be associated with 
methyldopa may be approximately five times 
greater than with any of the other drugs. Indirect 
sexual side effects (mainly fatigue and weakness) 
attributed to methyldopa are also high. Diure- 
tics, which are frequently used in association with 
methyldopa, intensify this fatigue and weakness. 
Yet, because this information is not widely known 
among physicians, methyldopa has remained, 
undeservedly, a mainstay of hypertension treat- 
ment. 

The disparities among the studies examined 
in this section raise questions about the quality 
of the research designs and methodologies. For 
example, various literature reviews on the sexual 
side effects of methyldopa assumed that the ap- 
propriate questions were asked in a proper fash- 
ion—which is not a valid assumption. In the 
Bulpitt and Dollery 1973 survey, patients on 
reserpine had intercourse only six times a year 
as compared to 27 times a year on methyldopa 
and 42 times on diuretic alone. Yet, the inci- 
dences of impotence and failed ejaculation were 
reported as the same in all three conditions and 
have been noted as being no different in several 
reviews. Obviously, either reserpine was used to 
treat only sexually inactive patients or reserpine 
radically decreased the frequency of sexual ac- 
tivity. Clearly, analysis of methyldopa’s sexual 
side effects well illustrates the complexities in- 
volved in interpreting available data. 


Alternatives 


The preponderance of clinical evidence strongly 
indicates that methyldopa causes sexual prob- 
lems comparable to propranolol, guanethidine, 
and reserpine. Taking into consideration the other 
adverse side effects of methyldopa, it should 
Not be the first drug of choice and, ideally, should 
be used only when it is the best or only drug ef- 
fective for a particular patient. Better alterna- 
tives include ACE inhibitors, calcium channel 
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blockers, prazosin, and some of the newer beta- 
blockers like betaxolol or bisoprolol. 


GUANETHIDINE 


Guanethidine (Ismelin) was a popular antihy- 
pertensive until newer drugs became available. 
It is a peripheral adrenergic ganglion depletor 
that can inhibit or altogether block ejaculation, 
making it a potent sex-offender drug. 


Sexual Side Effects 


Bauer et al. (1973) compared methyldopa to guan- 
ethidine: Twenty-eight men on long-term guan- 
ethidine and diuretic treatment were compared 
with 27 men on methyldopa and diuretic. Thir- 
teen men were withdrawn from guanethidine treat- 
ment due to side effects or ineffectiveness; eight 
were withdrawn from methyldopa, six due to 
side effects. Guanethidine patients reported hy- 
potension, diarrhea, drowsiness, and fatigue. 
These same side effects occurred less frequently 
with methyldopa, but eight men on methyldopa 
experienced severe depression. Over 30% of both 
groups of patients showed decreased sex drive or 
mild to marked impotence. Eleven guanethidine 
patients reported lack of ejaculation; nine re- 
ported impaired ejaculation. Two of 24 methyl- 
dopa patients showed impaired ejaculation. Upon 
termination of medication, all men recovered 
normal or “near normal” erectile and ejacula- 
tory function. 

The results of Bauer et al.’s study tended to 
confirm the physiological interpretation of the 
sexual effects of these drugs: that peripheral 
adrenergic depletors such as guanethidine prob- 
ably block ejaculation to some degree in the ma- 
jority of men (and most probably inhibit orgasm 
in women), while methyldopa only occasionally 
impairs orgasm/ejaculation (probably through 
a central mechanism) and moderately decreases 
sex drive and/or erection. However, the sexual 
effects of guanethidine and methyldopa both 
involve decreased adrenergic activity and, there- 
fore, both may result in decreased sex drive, erec- 
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Table 15.7 Profile of Guanethidine (Ismelin) 


Daily Dose 
10-50 mg 


COMMON INDICATIONS 
Hypertension 

MECHANISMS OF ACTION (GENERAL) vel 
Decreases peripheral resistance and vasoconstriction 
Inhibits release and/or reuptake of norepinephrine 
Depletes norepinephrine from intraneuronal vesicles 


MECHANISMS OF ACTION (SEXUAL) 
Positive 
Increased cholinergic activity 


DIRECT SEXUAL SIDE EFFECTS 
Desire disorders (in both sexes) 
Erection difficulties 

* Priapism 
* Impotence 
INDIRECT SEXUAL SIDE EFFECTS 


Discomfort caused by edema, nausea, urin 


shortness of breath 
Mood disorders resulting in depression 


Negative 
Decreased adrenergic (alpha,) activity 
Decreased adrenergic (beta,) activity 


Orgasm difficulties 
© Premature ejaculation 
¢ Retarded ejaculation 
¢ Anorgasmia 


ary problems (incontinence), weight gain, 


Neurological disturbances resulting in dizziness, fatigue, neuropathy, paresthesia, 


sedation, muscular weakness 


Vascular disturbances resulting in peripheral vasodilation, angina, orthostatic hypotension 
SEXUAL CONTRAINDICATIONS/BENEFITS 


Avoid with prior condition of 
Desire disorders 
Ejaculatory problems 
Anorgasmia 
Priapism 
Depression 

ALTERNATIVES 

Alpha, blockers 


Calcium channel blockers 


May be useful for 
Premature ejaculation 


ACE inhibitors 


tion, orgasm, and ejaculation. Table 15.7 sum- 
marizes the characteristics and side effects of 
guanethidine. 


Sexual Benefits 


Money and Yankowitz (1967) reported lack of 
ejaculation in 12 patients treated with guanethi- 
dine and determined that five of the 12 expe- 
rienced orgasm despite the lack of ejaculation, 
Kedia and Markland (1975) also found that or- 
8asm could occur without ejaculation. As a re- 
sult, some doctors have sug; 


gested using guan- 


ethidine as a male contraceptive, indicating an 
unjustified confidence in its sexual innocuous- 
ness. Furthermore, the effects of guanethidine 
On ejaculation and orgasm are not clearly dose- 
related and are unpredictable; therefore, it is 
not useful as a contraceptive. 


Alternatives 


Preferable alternatives to guanethidine include 
Prazosin or other alpha, blockers, calcium chan- 
nel blockers, and ACE inhibitors. 


—_——<—_-— 
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Beta-Blockers, Alpha, Blockers, 
Alpha, Agonists 


OBJECTIVES 


© To identify sexual problems associated with 
these drugs 


© To suggest better alternatives 


This group of antihypertensives — beta-block- 
ers, alpha, blockers, and alpha, agonists —has 
prominent adverse sexual complications. All of 
the drugs decrease adrenergic (sympathetic) ac- 
tivity to some degree. Some beta-blockers have 
the double impact of decreasing sympathetic ac- 
tivity while indirectly increasing serotonin, there- 
by reducing sex drive and impairing erection 
and, possibly, ejaculation. Even eyedrops con- 
taining beta-blockers (in both liquid and oral 
forms, used for the treatment of glaucoma) can 
be devastating to sexual drive and functioning. 
All beta-blockers, however, are not the same; 
some are kinder to sexual function than others. 
Beta-blockers also can cause clinical depression so 
severe that antidepressant medication is required. 

Alpha, blockers and alpha, agonists are curi- 
ously alike. Both decrease adrenergic (alpha,) 
activity: alpha, blockers directly; alpha, agonists 
by negative feedback on alpha, activity. Alpha, 
agonists, while increasing adrenergic (alpha,) 
activity, have a variety of other undesirable sex- 
ual mechanisms, such as decreasing vasoactive 
intestinal peptide (VIP). In addition, while al- 
pha, agonists can be relatively benign at low 
doses, they have pronounced sexual side effects 
at high doses, comparable to those of methyl- 
dopa and guanethidine. 
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Of the two alternatives, alpha, blockers have 
the lowest sexual side-effect profile, but can still 
cause both direct and indirect sexual dysfunc- 
tion via impotence, priapism, inhibited ejacula- 
tion, fatigue, and weakness. Alpha, blockers have 
been tried unsuccessfully as a treatment for pre- 
mature ejaculation. Interestingly, labetolol (with 
both alpha, and some beta-adrenergic blocking 
activity) lowers blood pressure from the usual 
peak occurring at orgasm. This has interesting 
treatment implications for those rare patients 
who experience headaches during orgasm. 

The drugs discussed in this chapter were de- 
veloped by pharmaceutical companies in an ef- 
fort to replace the less tolerated antihyperten- 
sives. The intention was to minimize side effects 
of all sorts, while achieving equal or better thera- 
peutic potency. When these drugs were first re- 
leased, the picture was promising. However, after 
decades of use it is clear that profound side 
effects do occur. Some of the most troublesome 
are sexual dysfunction and depression. How- 
ever, when sex-sparing alternatives are not suit- 
able, sophisticated use of these medications can 
still serve patients well. 


BETA-BLOCKERS 


Propranolol was the first beta-blocker to become 
clinically available. It blocks both beta, and beta, 
receptors; beta, receptors are more responsive to 
norepinephrine, while beta, receptors are more 
responsive to epinephrine. Beta, receptor block- 


hoes 
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age inhibits thermogenesis, one 
skeletal muscle tone. Beta-blockers develope 
Jater, such as metoprolol (Lopressor) and ateno- 
lol (Tenormin), are selective for beta, receptors; 
they have the important advantage of causing 
less fatigue than propranolol. However, due to 
its more effective inhibition of epinephrine re- 
sponses that mediate stress, nervousness, tremor, 
and other sympathetic reactions, propranolol is 
a popular drug for the treatment of stage fright 
and other transient anxiety states. Propranolol 
has a high affinity for serotonin and for sigma 
receptors, so that it now appears to have effects 
far beyond those of beta adrenergic inhibition. 
Pindolol (Visken), another beta-blocker with strong 
affinity for serotonin neurons, avoids the typical 
beta-blocker reduction of cardiac output and 
force, so there is less probability of heart fail- 
ure. However, pindolol appears to generate more 
anxiety and fatigue than other beta-blockers, 
possibly due to its serotonergic actions. 

The serotonergic action of propranolol and 
pindolol is complicated by their complex action 
on different serotonin nerve receptors. For in- 
stance, they have been found to inhibit 5-HT,, 
serotonin receptors (Oksenberg & Peroutka, 1988). 
However 5-HT,, receptor activation can have a 
positive sexual effect, given that 5-HT,, recep- 
tors may function as autoreceptors that decrease 
the activity of other serotonin receptors (see 
section on buspirone in this chapter). Consequent- 
ly, it may be more correct to say that proprano- 
lol and pindolol may affect serotonin activity 
in a characteristically negative sexual direction 
by reducing sex drive and inhibiting orgasm. 
With the complexity introduced by the recent 
discovery of a multitude of receptors that have 
different actions within the same chemical class 
(.g., serotonin), simple heuristic statements of 
a given neurotransmitter’s action will be increas- 
ingly subject to contradiction and paradox. Ta- 
ble 16.1 summarizes the characteristics and side 
effects of beta-blockers. 


Propranolol 


Despite the availability of newer drugs with 


fewer side effects, propranolol (Inderal) is still 
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a widely used antihypertensive that was in clini- 
cal use for over 20 years before some of its More 
troublesome side effects were recognized. It js 
now known that 5-15% of patients taking pro. 
pranolol may experience such severe depression 
that they may require antidepressant medication 
(Avorn, Everitt, & Weiss, 1986). While some 
recent studies evaluating the incidence of depres- 
sion in patients on propranolol have failed to 
find a higher incidence than in patients on other 
medications (Bartels, Glasser, Wang, & Swan- 
son, 1988; Carney et al., 1987), a recent litera- 
ture review and meta-analysis has shown that 
propranolol causes significantly more depres- 
sion than various control medications (Patten, 
1990). 


Sexual Side Effects Although propranolol was 
introduced as an antihypertensive with fewer 
side effects than its predecessors, reserpine and 
methyldopa, comprehensive studies of antihy- 
pertensive treatment have shown it to have simi- 
lar or more severe sexual side effects than both 
drugs it was intended to replace. Impotence 
frequently has been reported in patients treated 
with propranolol (Knarr, 1976; Forsberg, Gus- 
tavii, Hojerback, & Olsson, 1979; Miller, 1976; 
Warren & Warren, 1977). (Unfortunately, defi- 
cits in sex drive have rarely been investigated.) 
In a 1977 Veterans Administration Cooperative 
Study (VA, 1977), a 14.3% rate of impotence 
Was reported for propranolol and thiazide, com- 
Pared with a 10.7% rate of impotence for reser- 
pine and thiazide. Hogan et al. (1980) have been 
widely cited for reporting a 23% impotence 
figure for propranolol. Employing a four-ques- 
tion definition of impotence that included loss 
of sexual interest, inability to achieve or main- 
tain erection, or inability to ejaculate, these re- 
searchers questioned men prior to and during 
treatment. Questions included whether symp- 
toms had improved, worsened, stayed the same, 
or were no longer a problem. 

The control group in Hogan’s sample showed 
a 4% impotence rate compared to 9% on diure- 
tic, 13% on methyldopa, 15% on clonidine, and 
23% ona combination of high-dose propranolol 
(160-320 mg) and hydralazine (100 mg). Patients 
on the Propranolol-hydralazine combination 


Table 16.1 Profile of Beta-Blockers 


Daily Dose 


Acebutolol (Secral) 200-1,200 mg 
Atenolol (Tenormin) 25-100 mg 
Betaxolol (Kerlone; Betoptic) 10-40 mg 
Bisoprolol (Zebeta) 5-20 mg 
Labetalol (Normodyne, Trandate)* 100-1,200 mg 
Metoprolol (Lopressor) 50-200 mg 
Nadolol (Corgard) 20-160 mg 
Penbutolol (Levatol) 20 mg 
Pindolol (Visken) 10-40 mg 
Propranolol (Inderal) 40-320 mg 
Betaxolol (Betoptic) 0.25% soln, 1-2 drops b.i.d. 
Timolol (Timoptic, Blocadren) 0.25% soln, 1-2 drops b.i.d. 
COMMON INDICATIONS 
Hypertension Acute myocardial infarction 
Arrhythmia Migraine 
Angina 
MECHANISMS OF ACTION (GENERAL) 
Reduces cardiac output and contrac- Regularizes heartbeat 
tibility Prevents fibrillation and arrhythmia 
Decreases sympathetic overactivity Reduces renin activity 
Modulates cardiovascular pacemaker Blocks skeletal muscle receptors 
sinus rate Enhances peripheral vasoconstriction 
MECHANISMS OF ACTION (SEXUAL) 
Negative 
Decreased beta-adrenergic activity 
Increased serotonin (5-HT) 
DIRECT SEXUAL SIDE EFFECTS 
Desire disorders (in both sexes) Erection difficulties 
Infertility © Decreased quality of erection 
© Decreased sperm motility ¢ Peyronie’s disease 
INDIRECT SEXUAL SIDE EFFECTS 
Discomfort caused by hypothermia, nausea, rash/itching, weight gain, shortness of 
breath 


Mood disorders resulting in anhedonia, depression 


Neurological disturbances resulting in cognitive deficits, dizziness, fatigue, neuropathy, 


paresthesia, sedation, sleep disturbances, muscular weakness, decreases pelvic muscle 
responses 


Vascular disturbances resulting in orthostatic hypotension, peripheral vasoconstriction 
Endocrine disturbances precipitating or aggravating diabetes 
SEXUAL CONTRAINDICATIONS/BENEFITS 
Avoid with prior condition of May be useful for 
Desire disorders Peyronie’s disease 
Impotence Infertility 
Ejaculatory problems _ Depression 
ALTERNATIVES 
ACE inhibitors Alpha, blockers 


Psychogenic impotence 
Premature ejaculation 


Calcium channel blockers 


*Reviewed under alpha, blockers 
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may have had more severe hypertensive oi 
tions than the other groups. All patients sae 
also on diuretic. The study was not blind a 
subjects were not randomized to treatment. The 
9% impotence reported in the diuretic-only group 
could have been higher than in the normal rg 
trol group due to hypertension, the diuretic treat- 
ment itself, or both factors. It has been shown 
that impotence complaints more than double 
when normotensives are told they are hyperten- 
sive (Robbins, Elias, & Schultz, 1990). Appar- 
ently, patients assume the sick role and exagger- 
ate other indications of disease. 

While it appeared that the incidence of im- 
potence in Hogan’s study represented a change 
from baseline figures, it was not clear that the 
change necessarily indicated a higher rate. Ho- 
gan stated that his figures represented overall in- 
cidence of sexual dysfunction, which would in- 
clude reports from all patients except those who 
no longer had a problem while on the study drug. 
Those who had improved or stayed the same 
would still be counted as impotent while on 
drug. Thus, if one perseveres in sorting through 
the statistical subtleties, one finds that the impo- 
tence rates for diuretic (9%), methyldopa/diure- 
tic (13%), or clonidine/diuretic (15%) were not 
significantly different, despite the fact that they 
have been cited as meaningful differences in 
several reviews. The 23% impotence figure fre- 
quently cited for propranolol actually repre- 
sented reactions to the combined effects of pro- 
pranolol, hydralazine, and diuretic. 

Allin all, the sexual side effects of proprano- 
lol seem to be comparable to diuretics. The 1981 
MRC side-effect questionnaires showed 22% 
Impotence on diuretic versus 13.8% on propran- 
olol and 8.9% on placebo. For diuretics, other 
side-effect figures were as high as 13-16% for 
symptoms such as dizziness, muscle Pain, exer- 
tional dyspnea, and runny/blocked nose. Few 
were significant compared to placebo. However, 
after two years the rate of impotence due to 


Propranolol remained the same, but diuretic- 
induced impotence increased with time (16.2% 
at three months to 22% a ; 
figures indicated that dru, 
function may increase t! 
remains on diuretics. 


t two years). These 
g-induced sexual dys- 
he longer the patient 


Male/Female Differences No studies of Male 
and female sexual side-effect differences have 
been performed on propranolol. Certain infer. 
ences, however, can be drawn. The high ing. 
dence of depression associated with propranolo| 
in conjunction with the higher Susceptibility of 
women to depression suggests that women would 
be more vulnerable to aggravation of depression 
by this drug than men. However, propranolo| 

is capable of causing emotional problems in men 

they might otherwise not experience. Depression 

can be caused directly by the drug or indirectly 

as a result of impotence. In addition, depression 

can result in decreased libido and other manifes- 

tations of sexual dysfunction. 

Because propranolol is used in young women 
for the treatment of migraine headaches (some- 
times on a continual basis), sex drive disorders 
and depression may be induced at a relatively 
young age. Generally, though, women do not be- 
come candidates for hypertensive medication un- 
til menopause, when they become almost as sus- 
ceptible to heart disease and hypertension as men. 
However, the vascular effects of beta-blockers 
are not as damaging to female sexual response 
as they are to erectile function. Nonetheless, the 
potential for depression is sufficiently great to 
recommend against the use of propranolol in 
women, unless other drugs are not effective. 


Sexual Benefits No studies suggesting a direct 
sexual value for propranolol exist. However, 
due to its ability to decrease serotonin 5-HT,, 
activity and decrease adrenergic activity, some 
clinicians have proposed that it might be valu- 
able in the treatment of premature ejaculation 
by reducing anxiety and sex drive and by dimin- 
ishing the sympathetic trigger for ejaculation. 
There is also the theoretical possibility that 
Propranolol (or some version of a beta-blocker) 
might be valuable in the treatment of anxiety- 
induced impotence. Psychogenic impotence tyP- 
ically triggers an epinephrine response associ- 

ated with fears of sexual performance not unlike 

Stage fright. Since propranolol has been used 

widely to treat the peripheral manifestations of 

Stage fright (Clark & Agras, 1991), it may have 

some limited value in helping intact, virile men, 
who become psychogenically impotent due to 


anxiety. However, lowering adrenergic excita- 
tion for one purpose — reducing anxiety —may 
compromise the excitation necessary for sexual 
anticipation and response. 


Alternatives Newer, more specific beta-blockers 
such as atenolol or bisoprolol are recommended, 
as are ACE inhibitors, calcium channel-blockers, 
or alpha, blockers such as prazosin. 


Atenolol 


From our clinical experience and the reports of 
colleagues, it is clear that the specific beta-blocker 
atenolol (Tenormin) causes sexual dysfunction. 
The chief sexual side effect of atenolol is usually 
impotence, but decreased sex drive is also a 
problem. In clinical studies showing a reduction 
of sexual side effects by switching to a newly 
available antihypertensive, atenolol is often the 
prior drug that generated the sexual side effect. 
Even though sexual dysfunction is evident with 
atenolol, however, questionnaires have gener- 
ally failed to identify the problem. Furthermore, 
atenolol compares well with the low sexual side- 
effect profile of ACE inhibitors in most studies 
(see Table 16.2). When there is a noticeable 
discrepancy between clinical experience and re- 
search reports, we would recommend that you 
trust your clinical judgment. 


Sexual Side Effects Sexual dysfunction associ- 
ated with atenolol is the result of both direct 
and indirect side effects. Though not often cited 
in reviews as evidence that atenolol has major 
adverse sexual effects, a 1989 article by Antoni- 
celli, Piani, and Paciaroni reported that atenolol 
(100 mg) caused impotence in six middle-aged 
patients. In most cases, impotence was reversed 
when these patients were switched to captopril 
(50-100 mg). Weakness and fatigue due to aten- 
olol also may have contributed indirectly to sex- 
ual dysfunction. Atenolol’s specificity and lack 
of entry into the brain are assumed to prevent 
adverse sexual effects typical of beta-blockers. 
Consequently, atenolol has been suggested as a 
better alternative to older beta-blockers, a repu- 
tation which may not be entirely deserved. 
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Alternatives If a beta-blocker is necessary, the 
most sexually benign choice may be the recently 
marketed bisoprolol (Zebeta), which has not 
yet been shown to have negative sexual effects 
(Broekman, Haensel, Van de Ven, & Slob, 1992). 
To avoid the depression, fatigue, and sexual dys- 
function associated with beta-blockers, ACE in- 
hibitors and certain calcium channel blockers 
are the best alternatives. 


Topical Ophthalmic Solutions 


Until recently, eyedrops were not considered as 
a cause of sexual dysfunction. However, it has 
become apparent that some solutions can cause 
sexual effects equal to, or greater than, many oral 
medications. Timolol (Timoptic, Blocadren), for 
example, is a beta-blocker used in eyedrop form 
in the treatment of glaucoma. In retrospect, it 
is predictable that this medication could cause 
sexual dysfunction, as do other beta-blockers. 
Nonetheless, the first reports came as a surprise 
to the medical community and taught us that 
assumptions about the presence or absence of 
sexual side effects should not be based on the 
method of drug delivery. 


Sexual Side Effects Fraunfelder and Meyer 
(1985) reported that the National Registry of 
Drug-Induced Ocular Side Effects had received 
complaints of sexual dysfunction from 25 pa- 
tients treated with normal doses of the topical 
ocular beta-blocker, timolol. Twenty-three of 
the patients were male; two, female. Impotence 
was reported by 18 patients and decreased sex 
drive by nine. In most cases, sexual dysfunction 
was reversed upon discontinuance of the drug. 

Fraunfelder and Meyer regarded this high 
number of sexual complaints as quite unusual, 
since no other eyedrop had ever been associated 
with sexual dysfunction. Their registry had never 
before received a report of sexual dysfunction 
on any other eyedrop. Ophthalmological patients 
are not usually questioned about sexual side ef- 
fects, so the independent report of sexual dys- 
function from 25 patients was actually quite 
impressive. 


Timoptic was the 34th most prescribed drug 
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of-life Assessment: Atenolo: 


ACOLOGY 


J vs. Ace Inhibitors 


Table 16.2 Quality- 


Trial Differential 
Comparison Trial N Length Findings QL, SSE, SE Reference 
laa ae Dahléf, 1991 
L difference ahlof, 
ecial 50-100 mg 125 M/F 8 weeks NoQ 
Captopril 25-100 mg 360M 4weeks All drugs improved QL Steiner, Freidhoff, 
Atenolol 50-100 mg except propranolol Wilson, Wecker, & 
Captopril 94 mg Santo, 1990 
Enalapril 12 mg 
Propranolol 132mg 306 M/F 8 weeks Male sex index: Croog et al., 1990 
Atenolol 50-100 mg Atenolol —0.20 ns 
Captopril BUS OIE Captopril + 1.34 
P < .05 
Female sex index: 
Atenolol + 1.75 ns 
Captopril +2.04 ns 
Atenolol 50 mg 125 M/F 8weeks No QL differences; im- Fletcher et al., 1990 
Captopril 50 mg provement on some 
scales for both drugs 
Atenolol 50-100 mg 162 M/F 12 weeks No QL differences Herrick et al., 1989 
Enalapril 20-40 mg 
Atenolol 50-100 mg 156M 24weeks Atenolol: 26% de- Suzuki, Tominaga, 
Captopril 37.5-75 mg creased desire/erec- Kumagai, & Sar- 
Nifedipine 40-80 mg tion; small decrease in uta, 1988 
Diuretic sex index 
Captropril: no change 
Atenolol 50-100 mg 58 M/F 4weeks No QLorSSE differ- Edmonds, Vetter, & 
Enalapril 20-40 mg ences Vetter, 1987 
Atenolol 50-100 mg 436 M/F 16 weeks Impotence: Helgeland, Hage- 
Enalapril 20-40 mg Atenolol + 1.0 lund, Strommen, 
HCTZ 25-50 mg Enalapril +2.3 & Tretli, 1986 
HCTZ +1.7 
Atenolol: increased fa- 
tigue, muscular weak- 
ness, shortness of 
Atenolol 50-100 mg 144 M/F 86 weeks N — 
Lisinopril 10-20 mg 2 Beevers et al., 1991 


in the United States in 1983. Its manufacturer 
estimated that 1.4 million patients received glau- 
coma treatment during 1985, and 74% of these 
were being treated with Timoptic (Katz, 1986) 

While the manufacturer used these figures is 
minimize the reports of sexual dysfunction as 
insignificant, the same figures could be used to 
indicate how many patients were at risk for sex- 


M = male; M/F = male/female; QL = quality of life; SE = side effect; SSE = sexual side effect 


ual dysfunction from Timoptic without know- 
ing it. 

‘ Munroe, Rindone, and Kershner (1985) re- 
viewed systemic side effects due to Timoptic. 
Until 1979, clinical trials with Timoptic had 
not reported central nervous system (CNS) side 
effects. In 1979, McMahon, Shaffer, Hoskins, 
and Hetherington reported a 10% rate of possi- 


tum, Cé 


"Alterna 


blocker 
in 1985. 
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ble CNS side effects in 165 patients. By 1985, 
only three case reports of CNS effects secondary 
to Timoptic had been published, two involving 
hallucinations and one involving suicidal de- 
pression. However, during this same period— 
between 1978 and 1984—300 CNS side-effect re- 
ports of depression, confusion, hallucinations, 
fatigue, and decreased sex drive had been made 
to the National Registry. Shore, Fraunfelder, 
and Meyer (1987) analyzed 369 CNS reports 
given to the National Registry and reported 17% 
depression, 13% confusion, 11% fatigue, 10% 
dizziness, and 4% impotence. Most of these 
effects were reversible when Timoptic was dis- 
continued. Other systemic side effects reported 
to the National Registry included bradycardia 
(72 reports) and various heart ailments (140 re- 
ports) such as heart failure, infarction, and an- 
gina. Pulmonary problems such as asthma, dys- 
pnea, and respiratory distress were especially 
prevalent (200 reports). These breathing prob- 
lems often occur with beta-blockers and can, in 
turn, cause sexual dysfunction. 


Alternatives A new, topical ophthalmic beta- 
blocker called Betoptic (betaxolol) was introduced 
in 1985, This is an ophthalmic formulation of the 
beta-blocker betaxolol. Lynch, Whitson, Reay, 
Nguyen, and Drake (1988) contacted 18 patients 
who had experienced depression, sexual dys- 
function, or emotional changes during Timoptic 
treatment. When switched to Betoptic, improve- 
ment was noted in 16 of the 18. Six of seven 
patients who had experienced impotence or de- 
creased sex drive on Timoptic improved. De Vries, 
Van de Merwe, and Jan de Heer (1989) reported 
on many patients on Timoptic, whose symptoms 
(pulmonary effects, cardiac symptoms, head- 
ache and dizziness) resolved when switched to 
Betoptic. However, Betoptic was somewhat less 
effective in decreasing intraocular pressure. 
Duch, Duch, Pasto, and Ferrer (1992) studied 
eight glaucoma patients diagnosed with depres- 
sion during chronic timolol treatment in a dou- 
ble-blind, crossover study with treatment by 
either timolol (Timoptic) or betatolol (Betoptic). 
Patients showed significantly higher depression 
scores on timolol than on betaxolol. In general, 
Betoptic has fewer peripheral effects than Tim- 


optic and consequently a lower side-effect pro- 
file. For both quality of life and sexual function, 
Betoptic is preferable to Timoptic as long as it 
controls intraocular pressure equally well. A new, 
longer-acting formulation of ophthalmic timolol, 
Timoptic-XE, may be an improvement over Ti- 
moptic both in effectiveness and side effects. 


ALPHA, BLOCKERS 
Prazosin 


Prazosin (Minipress) has many advantages due 
to its low side-effect profile. Its use avoids the 
adverse metabolic and inotropic changes of di- 
uretics and beta-blockers. However, although 
prazosin can be helpful (at high doses) in the 
treatment of congestive heart failure, its thera- 
peutic value diminishes with time. It is particu- 
larly useful in the treatment of asthma, since it 
does not block beta-adrenergic receptors and 
can aid bronchodilation through phosphodies- 
terase inhibition similar to theophylline. There 
is disagreement over whether prazosin causes diz- 
ziness and chronic susceptibility to orthostatic 
hypotension. It appears that these symptoms are 
more likely to occur when patients take their 
medication erratically. 

Some of the newer alpha, blockers appear to 
cause more side effects than prazosin. However, 
this greater incidence of side effects may be due 
to the greater appreciation of the presence of 
side effects in the late 1980s. In a placebo-con- 
trolled study, doxazosin (Cardura) caused asthe- 
nia/weakness in 41% of the 17 patients (Young 
& Brogden, 1988). Other side effects were also 
frequent: palpitations (29%), dizziness (24%) 
and headache (24%). The labeling on doxazosin 
(Physicians Desk Reference, 1991a) warns that 
dizziness (19% on doxazosin versus 9% on pla- 
cebo) and fatigue/malaise (12% on doxazosin 
versus 6% on placebo) are frequent, and that 
weight gain and somnolence occur significantly 
more than on placebo. Sexual dysfunction is 
noted for 2% of patients versus 1% on placebo. 
Terazosin (Hytrin) has also shown significant 
side effects compared to placebo (PDR, 1991a; 
Sperzel, Glassman, Jordon, & Luther, 1986): 
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dizziness (19.3% versus 7.5%), asthenia (1 a 
versus 4.3%), somnolence (5.9% versus 2.6%), 
and palpitations (4.3% versus 1.2%). However, 
the labeling notes less impotence on terazosin 
(1.6%) than on placebo (1.9%). 5 : 
Although side effects from doxazosin ani 
terazosin are more frequent than usually shown 
with prazosin, studies directly comparing tera- 
zosin with prazosin have shown no differences. 
Evidently, prazosin must also cause such effects, 
since these drugs have the same pharmacological 
action. It is safe to assume that when dizziness, 
fatigue, asthenia, and somnolence are present, 
some degree of sexual dysfunction is also proba- 
ble. A recent 29-week study of doxazosin treat- 
ment of symptomatic benign prostatic hyperpla- 
sia showed no decrease in sexual function in 
any patient (Holme et al., 1994). 


Sexual Side Effects Prazosin has maintained 
its reputation for minimal or no sexual side ef- 
fects for many years. Although some sexual side 
effects do occur during prazosin treatment, with 
the exception of retarded ejaculation, which is 
occasionally reported, they appear to be infre- 
quent. A large, six-month study by the Veterans 
Administration (VA, 1981) compared hydrochlo- 
rothiazide (HCTZ) in combination with prazo- 
sin (10mg/day) or hydralazine in male patients. 
Patients with pre-existing sexual dysfunction were 
excluded from the calculations regarding sexual 
side effects. Considerable sexual dysfunction was 
noted for prazosin in combination with diuretic 
(27.7%) compared to 17.8% on hydralazine plus 
diuretic. This sexual dysfunction continued for 
at least two months in 16.3% of patients on pra- 
zosin and 8.5% on hydralazine. Prazosin pa- 
tients also showed significantly more lethargy, 
dizziness, and orthostatic hypotension, Perhaps 
due to the high prevalence of these side effects, 
compliance was 70% or less. It is unclear wheth- 
er the high rate of sexual dysfunction was due 
to diuretic or prazosin, Strangely, this 1981 trial 
showing substantial sexual dysfunction (16-28%) 
on prazosin is rarely cited in the literature. In- 


stead, a 1975 low Surveillance figure of 0.6% is 
repeatedly given. 

The chief adverse sexual effect noted for pra- 
Zosin has been Priapism (Stevenson & Umstead, 
1984). Many cases of Priapism have been re- 


SEXUAL PHARMACOLOGY 


ported under a variety of circumstances, eons: 
times with concurrent disease such as renal fail 
ure. Prazosin may cause priapism by adrenergic 
blockade of the sympathetic system, which me. 
diates detumescence through adrenergic-induce d 
vasoconstriction. Drug-induced priapism is not 
accompanied by pleasurable sensations. On the 
contrary, it is often painful and can cause per- 
manent penile tissue damage if not reversed 
promptly. In addition, drugs that cause pria. 
pism often have other negative effects on sexual 
functioning. 


Sexual Benefits Possible therapeutic uses of 
antihypertensive adrenergic blockers in the treat- 
ment of premature ejaculation are yet to be inves- 
tigated. A relative of this class, phenoxybenza- 
mine, is a powerful adrenergic inhibitor, well 
known in clinical circles to inhibit ejaculation. 
Through its effect on adrenergic-sympathetic 
responses, prazosin might be helpful in treating 
premature ejaculation. However, even with la- 
betalol, which has been shown to inhibit ejacula- 
tion at high doses, this potential has not been 
realized. If prazosin is strong enough to block 
orgasm and ejaculation, it may also be potent 
enough to undermine arousal. The combination 
of prazosin with one of the new SSRIs could 
work synergistically to delay orgasm/ejaculation 
in premature ejaculators. Whether this drug com- 
bination would result in better sympathetic con- 
trol or in increased depression of arousal, how- 
€ver, remains open to question. Both doxazosin 
and terazosin have been shown to successfully 
treat the symptoms of benign prostatic hypertro- 
phy without apparent negative effects on sexual 
function (Holme et al., 1994), 


Labetalol 


Labetalol (Trandate, Normodyne) is an efficient 
and potent antihypertensive with few toxic met- 
abolic effects when used at moderate dosages. 
Although it is generally categorized as an alpha, 
antagonist, labetalol has both alpha- and beta- 
blocking properties, The combination of these 
Properties serves to minimize beta-blocking ef- 
fects such as fatigue, depression, bradycardia, 
cold hands and feet, diabetic complications, and 
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sleep disruption. When prazosin is not sufficient 
to control blood pressure, labetalol is a potent 
alternative. Combinations of alpha- and beta- 
blockers such as prazosin with atenolol are rare- 
ly used but deserve investigation. 


Sexual Side Effects In our experience, doctors 
sometimes try to use labetalol at low doses (200- 
400 mg) to avoid sexual problems. Unfortunate- 
ly, addition of a diuretic is often needed for 
efficacy. Since diuretics can cause sexual and 
metabolic problems, any advantage of a lower 
labetalol dose is lost by adding diuretics. De- 
creased desire, impotence, and ejaculation fail- 
ure have been noted in about 10% of labetalol 
patients in smaller studies. 

In a long-term open study of 337 labetalol 
patients, 14% experienced sexual dysfunction, 
usually failed ejaculation or impotence, and 7% 
withdrew due to these symptoms (Michelson et 
al., 1983). Ohman and Asplund (1984) found 
blocked ejaculation in four of 27 subjects on 
labetalol (300-1200 mg). One patient considered 
it a “good male contraceptive drug,” because it 
prevented ejaculation. However, at doses strong 
enough to block ejaculation, labetalol also causes 
fatigue, muscle weakness, dizziness, blurred vi- 
sion, and even heart failure. Dux, Grosskopf, 
Boner, and Rosenfeld (1986) closely monitored 
the side effects of labetalol in patients with 
moderate hypertension (diastolic over 100 mm). 
Doses between 600 and 800 mg were used. Impo- 
tence and muscle weakness were found in six 
of 29 patients; weight gain also occurred (mean 
increase of 4.3 kg overall); intermittent claudica- 
tion was noted in three patients; dizziness, in 
four; and five patients chose to withdraw due to 
impotence. O’Meara and White (1988) described 
three cases of failed ejaculation on labetalol. 
One patient reported a time-sensitive effect: no 
ejaculate three hours after labetalol; decreased 
and thin ejaculate six hours afterward; and nor- 
mal ejaculate eight to ten hours afterward. None 
of the men experienced ejaculatory failure on 
other antihypertensives. 

Ina study comparing labetalol (up to 600 mg) 
and Propranolol, sexual side effects occurred in 
10 of (8/ 81) of labetalol patients versus 7% (6/ 
. on Propranolol (Flamenbaum et al., 1985). 

Jaculation failure occurred in four labetalol 


patients but in none of the propranolol patients. 
Greater fatigue was noted on propranolol than 
on labetalol (13% versus 5%), but more dizzi- 
ness was reported on labetalol (12% versus 3%). 
Frishman, Shapiro, and Charlap (1989) noted 
ejaculation failure in two of 21 and impotence 
in three of 21 labetalol patients compared to a 
single ejaculation failure and no impotence on 
propranolol. 

Stokes, Mennie, Gellatly, and Hill (1983) com- 
pared labetalol to an alpha-blocker (prazosin) 
and beta-blocker (metoprolol) given together. 
Among 19 labetalol patients, impotence occurred 
in four and failed ejaculation in three. With the 
prazosin and metoprolol combination, no impo- 
tence or failed ejaculation was reported (0/8). 

In contrast to the notable sexual side effects 
of labetolol found in the smaller studies, larger 
surveillance studies have failed to identify sexual 
problems. Gomez and Philips (1980) found only 
five instances of sexual dysfunction and nine in- 
stances of fatigue or lethargy among 1,286 pa- 
tients treated with labetalol for up to two years. 
Sexual dysfunction was reported in less than 1% 
of patients. However, surveillance study figures 
may not be the best indicators of the presence 
of drug side effects. 


Male/Female Differences The only study of 
labetalol’s effects on female sexual response was 
conducted by Riley and Riley (1981), who ad- 
ministered 100 mg labetalol, 80 mg propranolol, 
or placebo to six normal subjects. The women 
stimulated themselves to orgasm after ingesting 
each drug, and blood pressure at orgasm was 
recorded. Labetalol caused a reduction in the 
blood pressure spike that typically occurs during 
orgasm. In subjective ratings, labetalol caused 
a reduction in lubrication. No differences were 
noticed on propranolol or placebo. (Labetalol 
might prove helpful for women who experience 
hypertensive vascular headaches during orgasm.) 
No other adverse sexual side effects have been 
noted in female patients. Given the effects on 
males, however, it is probable that additional 
female sexual dysfunction eventually will be as- 
sociated with labetalol. 


Sexual Benefits Riley, Riley and Davies (1982) 
have suggested that labetalol could be used to 
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treat premature ejaculation. Measuring erection 
and time to ejaculation in six normal subjects on 
labetalol, they found that, compared to placebo, 
ejaculation was delayed minimally with 100 mg 
of labetalol and clearly evident at 300 mg. Erec- 
tion and subjective arousal were not affected 
with this acute treatment. They then adminis- 
tered 200 mg labetalol to premature ejaculators 
prior to intercourse. No improvement was noted, 
but the researchers noticed that labetalol ex- 
tended erection beyond ejaculation in some of 
their subjects, suggesting that labetalol might 
cause priapism. 


Indoramin 


Indoramin (Wypress) is an alpha, blocker widely 
used in Europe but not available in the United 
States. Fatigue, sedation, and weight gain are 
common side effects. The sexual side effects of 
indoramin resemble those of older, peripheral 
alpha, blockers such as guanethidine more than 
those of prazosin. Holmes and Sorkin (1986) 
have reviewed the incidence of ejaculatory fail- 
ure in patients on indoramin, citing a pilot trial 
examining patients with migraine which report- 
ed 55% (6/11) ejaculation failure. However, 
multi-center surveillance trials found only 2.5% 
ejaculation failures in 569 male patients treated 
up to 24 months. Indoramin is usually given in 
conjunction with a diuretic, which would com- 
pound its negative effects on sexual functioning. 
Though said to be rare, erection difficulties could 
develop with prolonged use secondary to impair- 
ment of ejaculation. Ejaculation failure figures 
range from 8% to 40%. Indoramin can also de- 
crease sperm motility. Table 16.3 summarizes the 
characteristics and side effects of alpha, blockers. 


Alternatives The best alternatives to alpha, block- 
ers are ACE inhibitors and newer calcium chan- 
nel blockers. In summary, most alpha,-blocker 
studies have concentrated on prazosin and labe- 
talol; less is known about the other drugs in this 
class. Prazosin is relatively free of sexual side ef- 
fects, but is often used with diuretics that cause 
sexual problems. Labetalol, a stronger adrener- 
gic blocker that has some beta-blocker activity, 
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has dose-dependent effects inhibiting ejaculation, 
Sexual side effects appear minimal with the newer 
alpha, blockers, terazosin and doxazosin, How- 
ever, symptoms may become more apparent in 
time. Other side effects such as dizziness and fa- 
tigue may be more frequent with indoramin than 
with prazosin and indirectly cause sexual prob- 
lems. 


ALPHA, AGONISTS (CLONIDINE) 


Alpha, agonists reduce sympathetic activity by 
stimulating alpha, receptors, which decrease ad- 
renergic activity through the inhibition of al- 
pha, receptor adrenergic transmission. Clonidine 
(Catapres) is the representative alpha, agonist usu- 
ally employed for research involving adrenergic/ 
sympathetic activity. It is also the most common 
alpha, agonist used in the treatment of hyperten- 
sion. 


Sexual Side Effects Clonidine has negative ef- 
fects on neurotransmitters related to sexual func- 
tion: It reduces activation (hyperpolarizes) of 
neurotransmitters that promote sexual activation 
(dopamine, acetylcholine, epinephrine), and it re- 
inforces neurotransmitters that reduce sexual acti- 
vation (opiates, serotonin), Through reduction of 
cortisol and adrenergic excess, clonidine may have 
a tranquilizing effect that could be helpful for 
sexual dysfunction due to persistent nervousness 
and anxiety. When clonidine was first introduced, 
it had a low sexual side-effect profile, which en- 
couraged its use in large doses (over 1 mg/day). 
At these doses, however, clinicians soon discov- 
ered that clonidine Caused adverse sexual effects 
comparable to those of methyldopa. Despite the 
fact that subsequent use of clonidine at doses be- 
low 1 mg (0.2 to 0.8 mg/day) demonstrated fewer 
adverse sexual ef; fects, its reputation has persisted. 
ca a au nce tht 
Onidine are inevitable and, when 
sexual problems are encountered, switch to alter- 


native antihypertensives, rather than first trying 
a lower dosage. 


Studies have shown 
gain with clonidine tr 
the adrenergic stimu 


increased eating and weight 
eatment. It is possible that 
lation of alpha, receptors 
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Table 16.3 Profile of Alpha, Blockers 


Daily Dose 
Doxazosin (Cardura) 1-16 mg 
Indoramin (Wypress*) 50-200 mg 
Labetalol (Trandate, Normodyne) 400-800 mg 
Prazosin (Minipress) 1-20 mg 
Terazosin (Hytrin) 1-20 mg 

COMMON INDICATIONS 
Hypertension 


MECHANISMS OF ACTION (GENERAL) 
Decreases peripheral vascular resistance 
Blocks adrenergic alpha, receptors 
Inhibits phosphodiesterase enzyme activity (prazosin) 
Blocks both alpha, and beta-adrenergic receptors 
MECHANISMS OF ACTION (SEXUAL) 
Negative 
Decreased adrenergic (alpha,) activity 
DIRECT SEXUAL SIDE EFFECTS 
Erection difficulties 
¢ Priapism 
e Impotence 
Ejaculation retarded 
INDIRECT SEXUAL SIDE EFFECTS 
Discomfort caused by dryness of skin, mouth, mucous membranes, edema, nasal conges- 
tion, nausea, rash/itching, urinary problems (incontinence), weight gain, shortness of 
breath 
Mood disorders resulting in depression, nervousness 


Neurological disturbances resulting in dizziness, fatigue, headache, pain, paresthesia, 
sedation, muscular weakness 
Vascular disturbances resulting in arrhythmias, headache, orthostatic hypotension 
SEXUAL CONTRAINDICATIONS/BENEFITS 
Avoid with prior condition of May be useful for 
Impotence Orgasmic headaches (labetalol) 
Ejaculatory problems Premature ejaculation 
Priapism 
Anorgasmia 
ALTERNATIVES 
ACE Inhibitors 
Calcium channel blockers 
Indapamide (Lozol) 


*Not available in the United States. 


a clonidine facilitates neuropeptide Y, a pep- _— Riou, 1989). All of these factors can contribute 
ide that can inhibit sexual activity. Stimulation indirectly to sexual dysfunction. 


of alpha, receptors can also decrease insulin, 
Gane other metabolic effects that promote 
labetes and decrease fat breakdown (Vidal & 


Large, well-controlled longitudinal studies have 
not been conducted to investigate the sexual ef- 
fects of clonidine. Recent studies in which low 
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doses of clonidine or clonidine patches were used 
have shown little sexual dysfunction. However, 
as we have seen, diuretics also registered few 
sexual side effects originally, until investigated 
in controlled, longitudinal trials. : 

An early trial of clonidine treatment with mod- 
erate doses (0.6 to 1.0 mg/day) showed a 24% 
(14/59) incidence of impotence, which was per- 
sistent in 22% of the subjects (Onesti, Bock, Heim- 
soth, Kim, & Merguet, 1971). However, other 
trials of clonidine treatment have shown little 
or no sexual dysfunction: Mrozek, Leibl, and 
Finnerty (1972) reported 9.0% (1/11) impo- 
tence; Jerie (1986) noted impotence in 6 of 126 
clonidine patients (5%) versus 2 of 123 placebo 
patients (2%). Ferder, Inserra, and Medina (1987) 
reported 3.3% (2/60) impotence; Planitz (1987) 
reported 0% (0/30) sexual dysfunction; and 
Schmidt, Schuna, and Goodfriend (1989) re- 
ported 9% (2/22) impotence in elderly patients 
over 60. 

Langley and Heel (1988) reported a 6% im- 
Potence rate with transdermal clonidine in an 
extensive review article, Previously, Popli et al. 
(1986) had reported no incidence of sexual dys- 
function in 15 patients on transdermal clonidine 
and, further, found that the incidence of drow- 
siness was no different between clonidine and 
Placebo patients (13% versus 13%). A quality- 
of-life study by McMahon, Jain, Vargas, and 
Fillingim (1990) comparing transdermal cloni- 
dine to oral captopril treatment for eight weeks, 
showed impotence in I of 33 patients on cloni- 
dine and 0 of 35 on captopril. A slight decrease 
eee with sex life and energy/vitality 

's found in transdermal clonidine patients. 


doses) inhibits stimulation in these brain Tegions 
and at these receptor sites. The clinica] effect 
would range from a specific reduction of blood 
flow to the genitals to a general decrease in at- 
tention and alertness needed for sexual activa- 
tion. In addition, clonidine has been found to 
reduce the arousal peptide vasopressin (Peskind 
et al., 1987). Alpha, agonists also inhibit other 
peptides that contribute to genital excitement, 
including VIP, prostaglandins, and substance 
P (Cox & Cuthbert, 1989). 

It is possible that some of the negative effects 
of alpha, agonists are balanced by their POsitive 
effects as imidazole agonists, resulting in few- 
er sexual and metabolic problems with clonidine 
than might be otherwise expected. Clonidine, 
which is itself an imidazole drug, may stimulate 
imidazole receptors (Lehmann, Koenig-Berard, 
& Vitou, 1989). Drugs active at imidazole re- 
ceptors can stimulate sexual activity (Ferrari, 
Baggio, & Martinelli, 1986). However, such a 
sex-facilitating effect of clonidine through imi- 
dazole receptors is contradicted by the finding 
that clonidine antagonizes both yohimbine and 
imidazole stimulation of copulation (Ferrari et 
al., 1986). Downie, Espey, and Gajewski (1991) 
showed that clonidine acted in the spinal cord 
of the cat to depress pudendal nerve reflexes, 
an action that could interfere with erectile and 
urinary function. Previously, Downie and Bialik 
(1988) had shown that clonidine depressed the 
bulbocavernosus reflex. The bulbocavernosus 
muscle is involved in orgasm and maintenance 
of penile rigidity (McKenna & Nadelhaft, 1989). 
Depression of the bulbocavernosus reflex may 
reflect interference, Depression of the bulbocav- 
ernosus reflex in cats by clonidine was also shown 
by Galeano, Corcos, Carmel and Jubelin (1989). 


Male/Female Differences There is persuasive 
evidence from the study of animals that cloni- 
dine reduces active sexual activity (Clark & Smith, 
1990). Its facilitation of lordosis in some animals 
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Table 16.4 Profile of Alpha, Agonists 


Daily dose 
Clonidine (Catapres) 0.1-0.15 mg 
(Catapres TTS transdermal patch —one weekly) 0.1 to 0.3 mg/day 
Guanfacine (Tenex) 1-3 mg 


COMMON INDICATIONS 
Hypertension 
Opiate/alcohol withdrawal 


MECHANISMS OF ACTION (GENERAL) 
Stimulates alpha, adrenergic receptors 
Inhibits presynaptic release of catecholamines at synapse 
Decreases activity at alpha, adrenergic receptors 
Decreases sympathetic/adrenergic transmission 


MECHANISMS OF ACTION (SEXUAL) 
Positive 
Decreased cortisol 
Increased growth hormone 
Negative 
Decreased adrenergic (alpha,) activity 
Increased adrenergic (alpha,) activity 
Decreased cholinergic activity 
Increased opioids 
Decreased prostaglandins 
Decreased substance P 
Decreased vasoactive intestinal peptide 
Decreased vasopressin 
DIRECT SEXUAL SIDE EFFECTS 
Desire disorders (in both sexes) 
Erection difficulties 
Ejaculation retarded 
INDIRECT SEXUAL SIDE EFFECTS 
Discomfort caused by constipation, dryness of skin, mouth, mucous membranes, nausea, 
rash/itching (local rash experienced at site of TTS transdermal patch), urinary prob- 
lems (retention) 


Mood disorders resulting in depression, nervousness 


Neurological disturbances resulting in analgesia, cognitive deficits, dizziness, fatigue, 
sedation, sensory loss, asthenia—a feeling of weakness 


Vascular disturbances resulting in orthostatic hypotension, peripheral vasoconstriction 
Endocrine disturbances precipitating or aggravating diabetes 

SEXUAL CONTRAINDICATIONS/BENEFITS 
Avoid with prior condition of May be useful for 


Desire disorders Premature ejaculation? 
Impotence 


Ejaculatory problems 
ALTERNATIVES 
ACE Inhibitors 
Alpha, blockers 
Calcium channel blockers 
Indapamide (Lozol) 
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some possibility that men are more sensitive to 
the sympathetic/adrenergic changes that occur 
with clonidine. Freedman, Sabharwal, and De- 
sai (1986) found that men, but not women, ex- 
perienced peripheral dose-related vasoconstric- 
tion in response to clonidine infusions. However, 
no male/female differences were found for va- 
sodilating and vasoconstricting substances (ni- 
troglycerin and digoxin), which act directly on 
vascular smooth muscle rather than through ad- 
renergic receptors. 

In summary, alpha, agonists have the poten- 
tial to cause sex-drive disorders in both sexes 
via their sedative effects and impotence in the 
male secondary to peripheral vasoconstriction. 
Among the older blood-pressure medications, 
clonidine given at low doses is probably kinder 


to sexual function than most, although it, too, 
should be avoided in patients with Preexisting 
sex-drive or erection deficiencies. Table 16.4 sum- 
marizes the characteristics and side effect of 
alpha, agonists. 


Alternatives The transdermal clonidine patch 
is preferable to oral clonidine due to the lower 
dose required for equal therapeutic effect. Alpha, 
antagonists, such as prazosin or terazosin, are 
alternatives that also decrease sympathetic/ad- 
renergic activity. Although newer calcium chan- 
nel-blockers (e.g., felodipine, amlodipine) or dil- 
tiazem (Cardizem) achieve similar effects, ACE 
inhibitors are the antihypertensive drugs of choice 
at this time. 


Ace Inhibitors and Calcium 
Channel Blockers 


OBJECTIVES 


© To define the sexual advantages and draw- 
backs 


¢ To identify previously unidentified sexual 
problems with calcium channel blockers 


Angiotensin-converting enzyme (ACE) inhib- 
itors and calcium channel blockers are currently 
the most effective antihypertensive medications 
for patients who wish to avoid sexual dysfunc- 
tion. Thus far, ACE inhibitors appear to be the 
most benign and may have additional advan- 
tages for quality of life and, perhaps, even lon- 
gevity. Calcium channel blockers, perhaps due 
to their peripheral vasodilating properties (which 
may have the potential to facilitate erection), 
quickly developed a reputation as sexually be- 
nign antihypertensives. However, in time it be- 
came clear that calcium channel blockers, such 
as nifedipine and verapamil, could decrease sex 
drive and orgasmic responsiveness/intensity in 
both sexes. Nonetheless, in comparison to anti- 
hypertensives like beta-blockers, reserpine, guan- 
ethidine, and diuretics, calcium channel block- 
€rs are still a tremendous improvement. 

; The marketing of ACE inhibitors and cal- 
cium channel blockers has had a profound his- 
torical impact on the direction of drug develop- 
ment and research. The manufacturer of the 
first ACE inhibitor, captopril, used the low in- 
cidence of sexual side effects associated with 
ao antihypertensive as a formidable mar- 

& tool. Patients’ responses to these particu- 


lar drugs have demonstrated to physicians and 
pharmaceutical companies alike that there is 
a tremendous demand for drugs that preserve 
sexual function. Attitudes are indeed changing. 
A few decades ago, sexual dysfunction was as- 
sumed to be a necessary price to pay for health 
when illness required drug therapy. Today, the 
industry has discovered the commercial value 
of protecting the sexual lives of patients. Hope- 
fully, this new direction in drug research will 
accelerate research and development in this 
area. 


ACE INHIBITORS 


Captopril, the first ACE inhibitor, was derived 
from snake venom (Ferreira, 1985). Similar to 
Gila monster venom, it stimulates potent vasodi- 
lating sensory peptides in the genitals, skin, and 
mouth. Captopril was subsequently successfully 
synthesized by chemists at Squibb Pharmaceu- 
ticals, eliminating the need for a large source 
of snake venom and allowing oral dosing. Most 
of the literature on ACE inhibitors pertains to 
captopril (see also Chapter 14), since enalapril 
and lisinopril have been marketed relatively re- 
cently. Captopril was approved by the Federal 
Drug Administration in 1981 for the treatment 
of heart failure and severe hypertension. The ini- 
tial Federal Drug Administration labeling ap- 
proved its use only for “patients who have failed 
on multi-drug therapy (including triple ther- 
apy),” with the warning that “adverse effects 
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have occurred (proteinuria, membranous glom- 
erulopathy, neutropenia, agranulocytosis, hy- 
potension, and impaired renal functions).” 

Consequently, captopril was used to treat only 
high-risk cardiovascular patients with compro- 
mised immune systems or renal insufficiency, 
who had been unresponsive to other antihyper- 
tensives. Because of the high dosage used (over 
400 mg/day), there was a 7.2% incidence of 
neutropenia. However, in patients without renal 
insufficiency, the incidence of neutropenia was 
only 0.2%. In fact, captopril has been shown 
to have a protective effect on the renal system, 
which can prevent such deterioration from oc- 
curring (Schersten, 1988). 

Captopril’s advantages and side-effect profile 
became apparent as lower doses were used in 
more typical cardiovascular patients. (Williams, 
1988, has written a comprehensive review of ACE- 
inhibitor development, clinical use, and chemi- 
cal actions, summarizing the previous infor- 
mation in far greater detail.) Captopril also 
produces an inotropic action (increased force 
of cardiac Output), which is an advantage over 
antihypertensives (e.g., some calcium channel 
blockers) that result in negative inotropy. A 
mild weight-loss feature is also attractive. Some 
articles have Suggested that captopril may also 
function as an antidepressant through mood 
improvement (e.g., Cohen & Zubenko, 1988; 
Deicken, 1986; Germain & Chouinard, 1989). 

All ACE inhibitors have secondary actions, 
both positive and negative, due to the fact that 
the angiotensin enzyme is also involved in the 
breakdown of prostaglandins, bradykinin, and 
enkephalin. Captopril appears to havea particu- 
larly strong effect on these peptides (Zusman, 
1984). Positive secondary actions include poten- 
tiation of sensation and blood flow in peripheral 
tissues, including 
and unique antioxidant and free radical scaveng- 
ing properties. However, some peptides stimu- 
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associated with captopril. These unusual effects 
are thought to be the result of captopril’s sulfhy- 
dryl chemical structure (common to other drugs 
such as penicillamine) (Przyklenk & Kloner, 
1991). Subsequent ACE inhibitors such as enala- 
pril have been considered safer because they 
lack this sulfhydryl structure. 

Although captopril was initially targeted for 
use with congestive heart-failure patients, it was 
approved by the Federal Drug Administration 
for treatment of all levels of hypertension in 
1985 and is now widely used as an antihyperten- 
sive. The influential study report (Croog et al., 
1986) on quality-of-life benefits helped it to be- 
come a part of routine clinical practice. This 
study, which set standards for many to follow, 
concluded that captopril had no adverse effects 
on the quality of sex. A subsequent analysis of 
the 1986 study (Croog et al., 1988) focused en- 
tirely on the differential sexual effects of cap- 
topril and remains a model for evaluative sur- 
veillance research on the sexual side effects of 
antihypertensive drugs. The results indicated 
that captopril had significantly fewer negative 
effects on sexual functioning than several other 
antihypertensive drugs, 

It should be noted, however, that captopril 
was not compared to some of the newer antihy- 
Pertensive drugs that have different mechanisms 
of action. A 22-week antihypertensive quality- 
of-life study on 309 women aged 60 to 80 years 
showed no significant sexual or quality-of-life 
differences between the ACE inhibitor enalapril 
(Vasotec), the beta-blocker atenolol (Tenormin), 
or the newer calcium channel blocker isradipine 
(DynaCire) (Croog et al., 1994). An influential 
and favorable review of ACE-inhibitor use in the 
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By 1989, United States doctors were prescrib- 
ing ACE inhibitors as often as diuretics and 
beta-blockers for initial antihypertensive treat- 
ment, particularly for patients under 60 years 
old (Bostick et al., 1991). Of the 20 most fre- 
quently prescribed drugs in the United States, 
enalapril ranked eleventh and captopril, fif- 
teenth (American Medical News, 1991). How- 
ever, beta-blockers and diuretics were preferred 
in other industrial nations (e.g., Germany) dur- 
ing 1988, with calcium channel blockers as the 
chief alternative (Weiland et al., 1991). Table 
17.1 summarizes the characteristics and side ef- 
fects of ACE inhibitors. 


Sexual Side Effects 


Drug-related impotence is occasionally reported 
with captopril and other ACE inhibitors. How- 
ever, the percentages for impotence recorded 
for both placebo and drug are lower than the 
estimated percentage in the general population. 
For example, a Veterans Administration study 
(VA, 1984) compared captopril, hydrochloro- 
thiazide, and both in combination. With long- 
term treatment, 4% impotence was reported 
with hydrochlorothiazide, 0.8% impotence with 
captopril (the minimum placebo rate expected 
would be 1%), and 2.3% impotence for the com- 
bination of both drugs used together. Weakness 
and fatigue occurred in 8.8% of the hydrochlo- 
tothiazide group, 4.6% of the captopril group 
(3.4% expected on placebo), and 14.3% for the 
combination. Apparently, the addition of thia- 
zide increases the incidence of impotence. In 
the quality-of-life measurements, captopril ap- 
peared to have few negative sexual effects, un- 
less it was used in conjunction with diuretics. 
Indirect sexual side effects secondary to weak- 
ness and fatigue are not common with captopril, 
but should be recognized as such when they 
occur. 

Although the assumption that ACE inhibi- 
tors do not have adverse sexual side effects is 
derived from research, it should be recalled that 
in the captopril quality-of-life study (Croog et 
al., 1986) physicians discontinued the use of 
the drug with five patients because of sexual 


symptoms; in addition, six were withdrawn from 
propranolol and six from methyldopa. There- 
fore, the claim that ACE inhibitors produce no 
adverse sexual effects is exaggerated and po- 
tentially misleading. Nonetheless, it is encourag- 
ing that, in spite of wider use, there have been 
few reports of negative sexual effects, either 
direct or indirect, due to ACE inhibitors. How- 
ever, it would be premature to draw absolute 
conclusions; more problems may become appar- 
ent with additional years of clinical use. One 
example of this point has been demonstrated 
recently. The incidence of cough was originally 
listed as 0.5% for captopril versus 1.33% for 
enalapril (Federal Drug Administration reviewed 
PDR labeling). Subsequent experience has shown 
that the true incidence of cough for all ACE 
inhibitors appears to be nearly 6% (Sebastian, 
McKinney, Kaufman, & Young, 1991; Yeo, Mac- 
Lean, Richardson, & Ramsay, 1991). These fig- 
ures strongly suggest previously unreliable data 
and underreporting of side effects. Therefore, 
until long-term studies provide verification, we 
cannot be certain how ACE inhibitors affect 
sexual functioning. 

Negative sexual and psychological effects ap- 
pear to be less frequent with captopril than with 
enalapril or lisinopril (Warner & Rush, 1988). 
Although the incidence of sexual dysfunction is 
still negligible with this class of drug, impotence 
seems to occur more often with the newer ACE 
inhibitors than with captopril. There seems to 
be more fatigue, lassitude, and dizziness with 
enalapril and lisinopril—approximately twice 
that of captopril and sometimes equal to the 
beta-blocker atenolol (Frcka & Lader, 1988). 
Enalapril may have more psychological side ef- 
fects, such as depression and fatigue, whereas 
captopril has more pronounced physical side 
effects, such as rashes and allergic reactions 
(Warner & Rush, 1988). While beta-blockers and 
some ACE inhibitors cause varying degrees of 
depression, captopril does not appear to have this 
effect. In fact, there is some evidence to suggest 
that ACE inhibitors positively affect mood. Hods- 
man et al. (1983) reported that several patients 
on enalapril felt increased well-being. Frcka and 
Lader surveyed normal subjects after eight days 
of enalapril treatment. Increased calmness as 
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Table 17.1 Profile of Angiotensin-Converting Enzyme (Ace) Inhibitors 


Daily Dose 
Benazepril (Lotensin) 20-40 mg 
Captopril (Capoten) 25-100 mg 
Enalapril (Vasotec) 5-40 mg 
Fosinoprol (Monopril) 20-80 mg 
Lisinopril (Zestril, Prinivil) 5-40 mg 
Quinapril (Accupril) 10-80 mg 
Ramipril (Altace) 5-40 mg 
COMMON INDICATIONS 
Hypertension 
Congestive heart failure 
MECHANISMS OF ACTION (GENERAL) 
Inhibits angiotensin-induced vasoconstriction 
Reduces peripheral vascular resistance 
Inhibits the angiotensin-converting enzyme 
Decreases conversion of angiotensin I into angiotensin II 
Deceases aldosterone 
Increases plasma renin activity 
Increases potassium 
MECHANISMS OF ACTION (SEXUAL) 
Positive ; ; Negative 
Decreased SnelOrensny I Decreased adrenergic (alpha,) activity 
Increased calcitonin-gene-related- Decreased luteinizing hormone releasing 
Pepe hormone 


Increased cholinergic activity Increased opioids 
Increased prostaglandins Decreased vasopressin 
Increased substance P 


DIRECT SEXUAL SIDE EFFECTS 
Erection difficulties 
Birth defects 


INDIRECT SEXUAL SIDE EFFECTS 


Discomfort caused by persistent cou; 


gh, edema, indigestion, nausea, pain, rash/itching, 
weight loss 
Mood disorder resulting in depression 


Neurological disturbances resultin; 


ig in dizziness, fatigue, headache, loss of taste, muscular 
weakness 


Vascular disturbances resulting in headache, peripheral vasodil: 


SEXUAL CONTRAINDICATIONS/BENEFITS 
Avoid with prior condition of May be useful for } 
Erectile disorders (psychogenic) 


lation, hypotension 


) 
Erectile disorders (vascular) ! 


Premature ejaculation 
ALTERNATIVES 


Amlodipine (Norvasc) 

Felodipine (Plendil) } 
Isradipine (DynaCirc) 

Bisoprolol (Zebeta) 

Indapamide (Lozol) 
Prazosin (Minipress) 


- 
: 


well as increased headaches were reported. Olaj- 
ide and Lader (1985) observed hypertensive pa- 
tients and medical student controls on enalapril. 
On the Profile of Mood States (POMS) mood 
scale, high levels of energy and even clinical 
euphoria were reported. Subjects felt “nervous 
and restless, but also alert, happy, and ener- 
getic.” Similar mood-elevating effects have oc- 
casionally been noted with captopril (Zubenko 
& Nixon, 1984). Cohen and Zubenko (1988) 
successfully treated one woman for depression 
with captopril and four patients with co-existing 
depression and hypertension. Germain and 
Chouinard (1989) successfully treated seven de- 
pressed patients with captopril and showed an 
antidepressant effect for captopril versus pla- 
cebo in a small study (n = 14). 


Male/Female Differences 


Since women are more susceptible to immune 
disregulation (Schuurs & Verheul, 1990), skin 
reactions induced by ACE inhibitors can be ex- 
pected to be more frequent and severe in women 
and should be monitored closely. Also, the inci- 
dence of severe and persistent cough is greater 
in women than in men (Yeo et al., 1991) and 
may precipitate stress incontinence as well as 
associated sexual inhibitions. Although ACE 
inhibitors appear to be relatively free of sexual 
side effects, the few reported cases target male 
erection and ejaculation. There is no indication 
of problems with sex drive in either sex. 


Sexual Benefits 


A major marketing attraction of ACE inhibitors 
is their apparent lack of sexual side effects. 
Given that Negative sexual effects with captopril 
have rarely been reported in the literature, we 
have the luxury of speculating on the possible 
Sexual properties of captopril compared to other 
old, new, and still investigatory antihypertensives. 

For possible beneficial effects on sexuality, 
ACE inhibitors are the only class of antihyper- 
‘ensives recommended. Resolution of drug-induced 
Impotence has been reported once patients have 
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been switched to ACE inhibitors. For example, 
Antonicelli et al. (1989) studied nine men be- 
tween the ages of 36 and 57 who had been treated 
successfully with beta-blockers but were com- 
plaining of impotence. Six of these men were 
being treated with 100 mg atenolol. When capto- 
pril was substituted for atenolol at doses of 
50 to 100 mg, blood pressure was adequately 
controlled and resolution of impotence was re- 
ported by all six men within three months. An- 
other patient showed improvement, but two pa- 
tients remained impotent. 

Captopril may also be efficacious in treating 
psychogenic sexual dysfunction resulting from 
anxiety reactions (e.g., the epinephrine reflex) 
by interfering with the production of angio- 
tensin II, which potentiates adrenergic vasocon- 
striction. With long-term ACE-inhibitor treat- 
ment, adrenergic activity might decrease to a 
lower set-point, so that fight-or-flight adrener- 
gic reactions have less physiological impact. If 
such were the case, sex therapy could be used 
to take advantage of captopril-induced changes, 
and captopril could become a resource in the 
treatment of psychogenic impotence. 

Since ACE inhibitors lower adrenergic reac- 
tion potential, it is conceivable that they could 
also delay the ejaculatory response, which works 
through an adrenergic mechanism. Further in- 
vestigation of captopril as an adjunct to the 
treatment of premature ejaculation is war- 
ranted, despite the fact that no reports of de- 
creased or inhibited ejaculation with any ACE 
inhibitor have been published to date. 

ACE inhibitors can increase blood-flow by 
two mechanisms —vasodilation and inhibition 
of vasoconstriction, thereby creating a favor- 
able internal “environment” for achieving erec- 
tion. Comparable to their beneficial effects on 
heart tissue, ACE inhibitors can decrease patho- 
logical smooth muscle hypertrophy and improve 
circulation in blood vessel walls (Clozel, Kuhn, 
& Hefti, 1990). Substance Ps prostaglandins, 
and CGRP peptides are involved in sensation 
and blood flow and are highly concentrated in 
the genitals; captopril stimulates the activity of 
these peptides (Zusman, 1984). 

; As noted, captopril stimulates a range of pep- 
tides, such as prostaglandin E2 and substance 
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P, which can have major sexual arousal benefits, 
particularly in the genitals where these peptides 
have vasodilating and sensory properties. The 
physical sexual response benefits of some of 
these peptides will be covered in Part VII, which 
examines sexually effective drugs. Captopril’s 
sulfhydryl structure could give it special thera- 
peutic benefits, since the range of peptide and 
enzyme functions affected are more extensive. 
The rash-inducing feature of captopril may also 
be a unique property of this drug, involving 
peptides that may play a role in the flushing 
response and aspects of sexual sensation. How- 
ever, whereas the rash has been observed, these 
positive sexual effects have not been reported, 
observed, or investigated. 


Quality-of-Life Benefits 


An exciting aspect of ACE inhibitors is the 
possibility of a longevity effect through health- 
ier body tissue. As noted, other antihyperten- 
sives lack such therapeutic actions and indeed 
may contribute to further weakening and deteri- 
oration. The ability of captopril to improve the 
quality of life beyond the benefits attributed to 
the treatment of hypertension remains an un- 
explored possibility. While it is theoretically 
possible that improvement would Occur on cap- 
topril in a comprehensive “wellness” program, 
this effect has not yet been studied or dem- 
onstrated. In prospective trials of maintenance 
therapy, most antihypertensive drugs have failed 
to prolong life, in spite of their cardiovascular 
benefits. ACE inhibitors, however, may be able 
to extend both life and health through their 
inotropic and tissue repair actions (Clozel et al., 
1990; Gavras & Gavras, 1991), Recognition and 
use of ACE inhibitors are already generating a 
search for other molecular drugs based on their 
intricate and peculiar mix of peptide and enzyme 
mechanisms. 

Beneficial mood effects of captopril have 
been observed in both depressed and aging pa- 
tients (Cohen & Zubenko, 1988; Germain & 
Chouinard, 1989). It remains unclear to what 
extent such beneficial effects Occur in patients 
treated for hypertension, but the fact that ACE 
inhibitors do not appear to cause depression is 


of great benefit in the treatment of the elderly, 
who are prone to this disorder for a Variety of 
other reasons. In addition, captopril can gener. 
ate mild weight loss and can increase exercise 
tolerance through its inotropic action—both of 
which are conducive to longevity. 

Enalapril (Vasotec) and lisinopril (Zestril, 
Prinivil) are more recently marketed ACE inhib- 
itors, but they do not seem to have as much 
potential for supplemental benefits as captopril. 


Alternatives 


The newer calcium channel blockers —amlodi- 
pine (Norvasc), felodipine (Plendil), and isradi- 
pine (DynaCirc) —are discussed in the following 
section and are possible alternatives to captopril 
and other ACE inhibitors. 


CALCIUM CHANNEL BLOCKERS 


Calcium channel blockers (CCBs) are relatively 
new resources in the treatment of hypertension. 
In general, their sexual side-effect profile is be- 
nign compared to most other antihypertensive 
drugs. They also have fewer psychological side 
effects than other antihypertensives, although 
there have been infrequent reports of depres- 
sion. Case reports of CCB-induced depression 
have been published (Biriell, McEwen, & Sanz, 
1989; Eccleston & Cole, 1990). However, cal- 
cium channel blockers have also been used to 
treat depression (Hoschl, 1983; Lancon, Valle, 
& Jadot, 1990). Troublesome physical side ef- 
fects include peripheral vasodilation associated 
with flushing, dizziness, constipation, and or- 
thostatic hypotension. Effects on quality of life, 
however subtle, can include diminished energy 
and stamina (factors which become increasingly 
important in the treatment of the elderly). Table 
17.2 summarizes the characteristics and side ef- 
fects of calcium channel blockers. 


Sexual Side Effects 


Controlled clinical test trials and general prac- 
tice reports of calcium channel blockers indicate 
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Table 17.2 Profile of Calcium Channel Blockers 


Daily Dose 
Amlodipine (Norvasc) 60-360 mg 
Bepridil (Vascor) 300 mg 
Diltiazem (Cardizem) 120-360 mg 
Felodipine (Plendil) 5-20 mg 
Flunarizine (Sibelium*) 
Isradipine (DynaCirc) 2.5-10 mg 
Nicardipine (Cardene) 20-40 mg 
Nifedipine (Adalat, Procardia) 30-120 mg 
Nimodipine (Nimotop) (not approved for hypertension) 30-60 mg 
Nitrendipine (Baypress*) 10-80 mg 
Verapamil (Calan, Isoptin) 120-480 mg 
COMMON INDICATIONS 
Hypertension 
Angina 
Congestive heart failure 
Arrhythmia 
MECHANISMS OF ACTION (GENERAL) 
Decreases vascular resistance 
Blocks cardiac/smooth muscle calcium transmission action 
MECHANISMS OF ACTION (SEXUAL) 
Positive Negative 
Increased DHEA Decreased adrenergic (alpha,) activity 
Decreased serotonin (S5-HT) Decreased dopamine 


Decreased oxytocin 
Increased prolactin 
Decreased substance P 
Decreased vasopressin 


DIRECT SEXUAL SIDE EFFECTS 


Desire disorders Menstrual Infertility Breast Disorders 
(in both sexes) disorders ¢ Decreased e Gynecomastia 
Erection difficulties © Menorrhagia sperm © Galactorrhea 
° Impotence (occa- motility 
sional) 


Ejaculation retarded 


INDIRECT SEXUAL SIDE EFFECTS 
Discomfort caused by constipation, edema, weight gain, nausea, urinary problems 
(nocturia) 
Mood disorders resulting in depression 


Neurological disturbances resulting in cognitive deficit, dizziness, fatigue, headache, sleep 
disturbances, muscular weakness 
Vascular disturbances resuling in arrhythmias, headache, orthostatic hypotension, 
peripheral vasodilation 
SEXUAL CONTRAINDICATIONS/BENEFITS 
Avoid with prior condition of May be useful for 
Desire disorders Impotence (secondary) 
Ejaculation problems 
Anorgasmia 
Menstrual disorders 
ALTERNATIVES 


ACE Inhibitors Alpha, blockers Indapamide (Lozol) 


*Not marketed in the United States. 
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few negative effects on sexual function or desire. 
Indeed, they are routinely and widely recom- 
mended for their lack of sexual toxicity. How- 
ever, this perception is misleading, and while 
they have some advantages, their negative im- 
pact on sex may be far greater than has been 
appreciated by clinicians. Their mild diuretic 
properties often eliminate the need to use a 
second drug, which avoids the additional nega- 
tive sexual effects and gives a certain advantage 
in some cases. Nonetheless, a close look at the 
literature suggests that calcium channel blockers 
have some significant sexual drawbacks. Though 
it is rarely noted, they can decrease dopamine 
activity (Gaggi & Gianni, 1990), thus reducing 
sexual drive. By interfering with dopamine, they 
may also inhibit the reinforcing properties of 
other dopamine stimulants (e.g., bupropion, de- 
prenyl, cocaine) as well as direct brain stimula- 
tion reward (Pani, Kuzmin, Martellotta, Gessa, 
& Fratta, 1991). Without reinforcement, there 
is less anticipation, less incentive, less initiative, 
less sensation, less pleasure, and less satisfac- 
tion. Furthermore, dopaminergic inhibition in 
elderly (over 70 years old) patients treated with 
calcium channel blockers can cause Parkinson- 
ism and depression, which may not be reversed 
even after discontinuing these blockers for more 
than a year (Garcia-Ruiz et al., 1992). While 
such severe toxicity was noted mainly for cal- 
cium channel blockers not used to treat hyper- 
tension (e.g., cinnarizine, flunarizine), milder 
toxicity may occur with calcium channel block- 
ers used as antihypertensive drugs. 

If dopamine is inhibited by calcium channel 
blockers, there may be an increase of prolactin, 
which could occasionally lead to gynecomastia 
(Clone, 1986). According to the general litera- 
ture on the effects of prolactin on male sexual- 
ity, one can infer the potential for reduced sex 
drive and impotence (Clone, 1986). In 1988 the 
Federal Drug Administration issued an alert to 
physicians that it had received 31 reports of 
gynecomastia occurring during CCB treatment 
(Tanner & Bosco, 1988). Eleven cases were at- 
tributed to nifedipine, 18 to verapamil, and only 
one to diltiazem. Doctors were warned against 
pursuing unnecessary tests or surgery or both. 
The increase in prolactin with CCB use can 
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cause fertility problems as well as gynecomastia 
and galactorrhea. A report from the University 
of Munich has shown that nifedipine, vera. 
pamil, and diltiazem all inhibited the motility 
and velocity of sperm (Placzek, Ohling, Waller, 
Krassnigg, & Schill, 1987). 

While few sexual effects have been reported 
regarding calcium channel blockers, mild or 
moderate decreases in drive and response are 
likely to be overlooked. Even a marked sexual 
problem may be ignored if the physician consid- 
ers calcium blockers free from sexual side ef- 
fects. For example, Fogelman (1988) described 
the case of a 45-year-old man treated with vera- 
pamil who became impotent. Calls to his doctor 
complaining that verapamil was causing this 
problem without lowering his blood pressure 
brought an instruction from the doctor to in- 
crease the dose. The man became increasingly 
confused and depressed, until he had to be hos- 
pitalized for suicidal depression. Despite his 
wife’s support, he feared she would leave him. 
Within 36 hours of discontinuing verapamil, the 
man had four erections and his depression was 
gone. When the doctor who had kept the patient 
on the verapamil was asked why he continued 
prescribing the drug, he responded that the 
drug-company representative had assured him 
the verapamil was free of sexual and depressive 
side effects. 

In a large and extended quality-of-life study, 
Suzuki et al. (1988) found a substantial increase 
in ejaculation problems in patients treated with 
nifedipine (40-80 mg, slow release). They treat- 
ed 156 male patients for one year. Four treat- 
ment groups (39 patients each) were compared: 
nifedipine, atenolol, captopril, and thiazide di- 
uretic. A self-report questionnaire showed that 
only captopril was free of sexual side effects 
(the study was reported in a journal supplement 
sponsored by the maker of captopril). Ejacula- 
tion problems on nifedipine were more than 
double those found with atenolol or the diuretic; 
however, the nature of the ejaculation problems 
and the number of patients affected were not 
reported. A smaller increase in erection difficul- 
ties was found comparable to those found on 
atenolol and diuretic. In a general review of the 
relation of hypertension to impotence, Miiller, 
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El-Damanhoury, Riith, and Lue (1991) specifi- 
cally noted that, in their own clinical practice, 
two hypertensive, impotent patients became po- 
tent after withdrawal of nifedipine. 
Morrissette, Skinner, Hoffman, Levine, and 
Davidson (1993) closely monitored the sexual 
effects of slow-release nifedipine compared to 
atenolol or placebo in 16 older men (60 to 75 
years old) treated for mild or moderate hyper- 
tension. Patients were treated for four weeks on 
either nifedipine of atenolol and then for four 
weeks on the alternative antihypertensive after 
a two-week washout period. Daily self-report 
diaries were used to follow all aspects of sexual 
activity and function. No significant differences 
were found between nifedipine, atenolol, or pla- 
cebo, except for decreased erectile firmness with 
nifedipine compared to atenolol or placebo. 
Using a similar design of successive four-week 
treatment periods for 13 men who had experi- 
enced antihypertensive-related sexual dysfunc- 
tion, Rosen, Kostis, Jekelis, and Taska (1994) 
found no significant differences compared to 
placebo in self-report measures for atenolol, 
propranolol, dyazide, or even methyldopa. How- 
ever, methyldopa caused decreased erectile firm- 
ness and sexual confidence compared to ateno- 
lol, propranolol, or dyazide. In both of these 
recent studies, the sample was too small and the 
four-week length of treatment too short (at least 
four months treatment should be used). With 
such inadequate testing, it is unlikely that signif- 
icant, reliable, and definitive negative sexual side 
effects of calcium channel blockers will be found. 
Calcium channel blockers also block the ac- 
tions of excitatory sensory peptides, which are 
activated through calcium transmission. There 
is extensive evidence that calcium channel block- 
ers decrease oxytocin, substance P, prostaglan- 
dins, and met-enkephalins (Andersson, 1988; 
Govoni, Goss, DiGiovine, Battaini, & Trabuc- 
chi, 1990; Spedding, 1987). These peptides are 
intimately involved in the perception and experi- 
ence of genital sensation. (It is interesting to 
note that calcium channel blockers decrease the 
very peptides that ACE inhibitors increase.) 
When excitatory reactions are undesirable, as 
i Migraine, mania, or drug withdrawal, such 
interference is welcome. However, blocking cal- 


cium is indiscriminate. A drug intended to pre- 
vent toxic calcium overload may prevent the 
normal expansion of activity required for maxi- 
mum performance in exercise and sex as well. In 
addition, with calcium action blocked, sensation 
and cognition can both be reduced, leaving the 
brain and body less reactive and less active. 
Noticeable sexual dysfunction may not occur, 
but reduced sexual drive, sensation, responsive- 
ness, and function could result. 

Blocking calcium activity can decrease con- 
striction of blood vessels associated with the 
epinephrine response. However, this block can 
also decrease bulbocavernosus/ischiocavernosus 
contractions essential for penile rigidity and or- 
gasmic sensation. In addition, calcium blocker 
antagonism of dopamine and oxytocin can in- 
hibit the triggers of the sexual response. Rat 
yawning and penile erections due to dopamine 
or oxytocin administration are eliminated by 
calcium channel blockers (Argiolas & Melis, 
1989). Even the body’s own endogenous vaso- 
dilator, endothelium-derived relaxing factor 
(EDRF), is decreased by the calcium blockers 
(Godfraind & Govoni, 1989). Orgasmic inten- 
sity can be decreased, since its muscular contrac- 
tions are calcium-mediated. 

In laboratory studies of animals, calcium 
channel blockers have been found to potentiate 
alcohol, opiates, and benzodiazepines (Deutsch, 
Kaushik, Huntzinger, Novitzki, & Mastropao- 
lo, 1991; Kavaliers, 1987). It is possible that a 
few social drinks combined with calcium chan- 
nel blockers could adversely impact sexual desire 
and function in both sexes. These drugs may 
also blunt physical sensitivity and orgasmic in- 
tensity by their potentiation of opioid analgesia, 
which has been shown in mice (Del Pozo, Caro, 
& Baeyens, 1987). 

The possibility that calcium channel blockers 
have negative effects on physical aspects of the 
sex response is suggested by their similarity to 
thioridazine (Mellaril), a potent inhibitor of or- 
gasm and ejaculation. The conspicuous inhibi- 
tion of ejaculation and the prevalence of car- 
diovascular effects that occur with thioridazine 
have been attributed by Solomon Snyder (1989) 
to its calcium antagonist action, equivalent in 
kind to that which occurs with calcium channel 
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blockers like nifedipine. Snyder and Reynolds 
(1985) theorized: “If thioridazine interferes with 
ejaculation because of calcium blockade, one 
wonders whether treatment with calcium antag- 
onist drugs elicits this side effect. We are un- 
aware of published report of such effects. [How- 
ever,] our findings with thioridazine suggest that 
cardiologists should be alert to the possibility 
of such effects in patients treated with calcium 
antagonist drugs” [italics added]. 


Male/Female Differences 


Through increased peripheral blood flow, calcium 
channel blockers may improve erectile function 
from a mechanical point of view. However, they 
may simultaneously decrease sex drive through 
inhibition of dopamine and adrenergic activa- 
tion. A decrease in sex drive could eliminate 
the opportunity for sex and/or make erection 
difficult to achieve. Sex drive is often related 
to performance, so that decreased erection may 
be a reflection of decreased drive. Male drive, 
erection, orgasm, and ejaculation may change 
independently of each other and sometimes in 
different directions. 

Few sexual effects due to calcium channel 
blockers have been reported in women. For wom- 
en who have experienced no problems with ini- 
tiative, sensation, assertiveness, or orgasm prior 
to taking the medication, calcium channel block- 
ers may pose few problems. However, side ef- 
fects that can indirectly affect sexual function- 
ing may cause problems for women who already 
have sexual issues. Headache, flushing, edema, 
dizziness, and weakness can effectively dampen 
sexual desire and response for many women. 
The fact that calcium channel blockers have 
shown no negative effects on women’s sexual 
function to date is unfortunately consistent with 
the fact that the effects of drugs on women’s 
sexuality are often overlooked by researchers. 


Sexual Benefits 


As noted, calcium channel blockers may have 
some positive value for male sexual function by 
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enhancing peripheral circulation and Promoting 
blood flow to the erection. Due to the inhibition 
of muscle fiber irritability and adrenergic block. 
ing, there is the theoretical possibility that cal. 
cium channel blockers could help reduce pre 
mature ejaculation. In women, the vasodilating 
and calming physical effects of calcium antago- 
nists may be sexually positive; however, there 
is a possibility that genital contractions may be 
reduced. The increase in DHEA and decrease 
in insulin resistance shown for amlodipine, ni- 
trendipine, and diltiazem (Beer et al., 1993a, 
1993b, 1994) suggest a positive sexual effect, 
but the relation of calcium channel blocker in- 
duction of DHEA to sexual drive and function 
has yet to be studied. In open trials nifedipine 
treatment has been shown to be effective in 
treating dysmenorrhea and bladder instability 
(reviewed by Childress & Katz, 1994), appar- 
ently through reducing genital tissue hypercon- 
tractive activity, as well as in the treatment of 
interstitial cystitis through an immunosuppres- 
sive action (Fleischmann, Huntley, Shingleton, 
& Wentworth, 1991). 


Quality-of-Life Concerns 


Calcium channel blockers are recommended as 
the drug of choice for the elderly, but they can 
shorten a patient’s life span due to their negative 
inotropic effect. In addition, quality of life may 
be compromised by adverse cognitive effects. 
A number of studies have shown cognitive defi- 
cits due to nifedipine. For instance, the Bulpitt- 
Fletcher group (Palmer, Fletcher, Hamilton, 
Muriss, & Bulpitt, 1990) found a 31% decrease 
in cognitive scores during nifedipine treatment 
(compared to a 22% increase on verapamil). 
Skinner et al. (1992) noted a substantial deficit 
in word-recall tasks in 31 elderly (aged 60 to 
81) men and women treated with nifedipine 
compared to either placebo or atenolol treat- 
ment. Turkkan and Heinz (1991) have shown 
similar cognitive and sensory deficits in baboons 
treated with nifedipine or verapamil. On the 
other hand, cognitive ability has been increased 
in old animals and Alzheimer Patients by cal- 
cium antagonists (chiefly nimodipine, which is 
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not indicated for treatment of hypertension) 
(Baumel, Eisner, Karukin, MacNamara, & Ra- 
phan, 1989; Sandin, Jasmin, & Levere, 1990). 
Cognitive benefits that occur with newer and 
more specific calcium antagonists like nimodi- 
pine may not occur with currently available 
calcium channel blocker antihypertensive drugs. 
Van Zweiten (1986) labeled these new selective 
calcium antagonists with the term calcium over- 
load blocker, to indicate their more specific 
action. 

Dizziness caused by calcium channel blocker 
vasodilation can cause falls in the elderly, with 
serious consequences (including premature death). 
Le Jeunne, Hugues, Munera, and Ozanne (1991) 
observed orthostatic weakness, dizziness, and 
fainting among elderly patients treated with cal- 
cium blockers. Perhaps the most serious danger 
of using older calcium channel blockers (e.g., 
nifedipine, verapamil, diltiazem) as treatment 
for elderly patients with hypertension is that 
these drugs can cause death due to heart failure 
brought on by their negative inotropic action 
(Held & Yusuf, 1994; Packer, 1992). Significant 
negative inotropic effects from most calcium 
channel blockers have been shown in laboratory 
studies of diseased human myocardium and in 
animals (Ezzaher, Bouanani, Su, Hittinger, & 
Crozatier, 1991; Schwinger, Bohm, & Erdmann, 
1991). In a large calcium channel blocker trial, 
Elkayam et al. (1990) found increased hospital- 
ization due to heart failure exacerbation and 
premature discontinuation due to disease pro- 
gression or premature death. Increased heart 
failure has also been found with diltiazem. 

In summary, calcium channel blockers, pre- 
viously considered sexually benign, have the 
potential to inhibit sexual desire in both sexes, 
perhaps to a significant degree. They may also 
have a mild, inhibiting effect on ejaculation and 
orgasm and decrease erectile rigidity. However, 
because of their peripheral vasodilating proper- 
ties, they do not critically impede erectile func- 
tion (except through diminished desire). Indeed, 
they may even have sexual value by enhancing 
blood flow to the erection and by decreasing 
Premature ejaculation. Quality-of-life issues re- 
Main a drawback, however. Calcium channel 
blockers may cause dizziness, cognitive impair- 


ment, and premature death due to heart failure 
in the elderly. 


Alternatives 


When complications do not occur, calcium chan- 
nel blockers can serve patients well, with fewer 
adverse side effects than some of the older car- 
diac drugs. Nonetheless, the potential for cogni- 
tive impairment and depression as well as sex 
drive disorders should be carefully considered. 
Fortunately, the variety of calcium channel block- 
ers, including many newly available, allows the 
choice of one with minimal inotropic compro- 
mise. For instance, amlodipine (Norvasc), felo- 
dipine (Plendil), isradipine (DynaCirc), and ni- 
cardipine (Cardene) are thought to lack negative 
inotropic properties. (Although nifedipine was 
believed to be the least negative, its strong vaso- 
dilator properties limit contraction-expansion 
action of the cardiovascular system.) Calcium 
overload blockers, which limit only excess, harm- 
ful calcium activity, may be available soon. 

Calcium channel blockers also do not appear 
to cause or worsen insulin resistance (i.e., do not 
have a diabetogenic effect) (Zanetti-Elshater, 
Pingatore, Beretta-Piccoli, Riesen, & Heinen, 
1994). Possibly due to an increase in DHEA 
and/or a decrease in insulin, they may be partic- 
ularly beneficial in hypertension associated with 
obesity. 

Since calcium channel blockers and ACE in- 
hibitors are both vasodilators, ACE inhibitors 
can usually be used in place of calcium channel 
blockers. However, the use of ACE inhibitors 
may require a concurrent diuretic, thereby elimi- 
nating the sexual advantage. In the elderly, both 
prazosin and ACE inhibitors can cause acute 
hypotension, which can be avoided if patients 
are started at very low doses at bedtime and 
only gradually increased to efficacious doses. 
However, if patients are noncompliant or forget 
to take their pills, first-dose hypotension will 
continue to be a possibility. 

With the current availability of new calcium 
channel blockers, and the recognition of nega- 
ps pie a actions, calcium channel blocker 

e expected to increase. When a diuretic 
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is necessary, particularly in women, it is not 
clear whether low-dose HCTZ or indapamide 
is preferable to calcium channel blockers. When 
medically appropriate, monotherapy with pra- 
zosin or ACE inhibitors is strongly recommend- 
ed. Since ACE inhibitors have definite cardio- 
protective actions that mitigate against heart 
failure, they are clearly the drugs of choice 


for long-term use after myocardial infarction 
(Sambhi, Gavras, Robertson, & Smith, 1993. 
Simoons, 1994). Because function of the heart 
and blood vessels is extended by ACE inhibitor 
treatment after myocardial infarction, it is pos- 
sible that there is a similar benefit for penile/ 
genital tissue and blood flow. 


PSYCHOTROPICS 


Antianxiety Agents/Tranquilizers: 
5-HT,, Agonists and Benzodiazepines 


OBJECTIVES 


e To distinguish antianxiety and sedative ap- 
plications 


¢ To examine unique characteristics of bu- 
spirone 

¢ To examine amnesic and addictive proper- 
ties of benzodiazepines, as well as effects 
on sexual functioning 


Although antianxiety agents, tranquilizers, sed- 
atives, and hypnotics are distinct categories, typi- 
cally the “lines” between them become blurred in 
clinical practice. A mild tranquilizer might be 
used at night for sleep instead of a hypnotic; 
sleeping pills are often used to quell the anxiety 
and stress of everyday living or relationship 
problems. Most drugs in these categories have 
the potential for abuse: dependence and addic- 
tion are the most typical categories that come 
to mind. However, additional forms of abuse 
also occur with these particular classes of drugs. 
Some of the benzodiazepines, which have pow- 
erful amnesiac effects, have been used by un- 
scrupulous professionals to sexually abuse pa- 
tients because of the high probability that the 
patients will not remember the event. Another 
form of sexual abuse is inadvertent. A woman 
who takes benzodiazepines may not realize that 
One of the effects is to reduce certain sexual in- 
hibitions. While chronic use of benzodiazepines 
tends to decrease the active sexual response, it 
May increase the passive receptive sexual response, 
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making the woman more compliant sexually and 
less apt to reject sexual advances that, without 
the drug, would be unwelcome. Paradoxically, 
the disinhibition associated with benzodiaze- 
pines can also cause uncharacteristic aggression 
and irritability in both men and women. Associ- 
ated with the amnesia that may occur, individu- 
als taking heavy doses of Xanax, for example, 
may become aggressive, perhaps even physically 
abusive, and have no recall of their offensive 
behavior the following day. 

There are basically two major classes of ben- 
zodiazepines: antianxiety drugs/tranquilizers and 
sedative/hypnotics. The drugs used for anxiety 
and those used for sleep are generally different. 
Alprazolam (Xanax), for example, is more typi- 
cally used for antianxiety, while the short-acting 
triazolam (Halcion) is more common for the 
treatment of insomnia. Benzodiazepines used as 
sedative-hypnotics are shorter-acting than those 
used as antianxiety medications. We will be ad- 
dressing the sedative hypnotic aspect of benzodi- 
azepines in the next chapter; because of their 
discrete action on sleep and their specific indica- 
tions and prescription for this purpose, they are 
being treated separately. Buspirone (BuSpar), 
an antianxiety medication in the 5-HT, a agonists 
group, is a departure from the others. Chemi- 
cally, its mechanism of action is entirely differ- 
ent from benzodiazepines, since it does not have 
an impact on GABA; instead, it somehow bal- 
ances serotonin activity by stimulating the se- 
rotonin 5-HT,, receptor. It appears to treat 
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anxiety without the tranquilizing and aes 
effects characteristic of the benzodiazepines. ( 

may also have mild antidepressant ace as 
well.) Most importantly, buspirone is non-a “ 
tive and has only a minimum of adverse sexua 
properties. It may even enhance sex drive in 
men and women, improve orgasmic responsive- 
ness in women, and offer an effective treatment 
for ejaculatory inhibition in men. Buspirone and 
benzodiazepines primarily used as antianxiety 
agents/tranquilizers are discussed in this chap- 
ter; those benzodiazepines that act as sedative/ 
hypnotics are examined in the following chapter. 


5-HT,, AGONISTS 


Buspirone is currently the sole medication in a 
new class of antianxiety medications. Intro- 
duced in the mid-1980s, buspirone does not have 
the tranquilizing effect of benzodiazepines. For 
this reason, many doctors doubt that it can 
be an effective antianxiety agent, despite the 
evidence of controlled trials and Federal Drug 
Administration approval for this indication. 
The antidepressant effect of buspirone and the 
related 5-HT,, agonist gepirone have also been 
investigated; their efficacy appears to be some- 
what less than currently approved antidepres- 
sants, and they have not received FDA approval 
for treatment of depression. A 12-week placebo- 
controlled trial of buspirone treatment of 61 
anxious alcoholics showed that buspirone de- 
creased relapse and reduced anxiety that would 
likely contribute to relapse (Kranzler et al., 
1994). In an open six-week trial, Gawin, Comp- 
ton, and Byck (1989) found that buspirone re- 
duced smoking and craving to smoke in eight 
smokers trying to quit. 

As more is learned about the various types 
of serotonin receptors, the appropriateness of 
buspirone treatment for differing kinds of anxi- 
ety should add specificity and confidence to its 
clinical use. Its efficacy as an antianxiety drug 
clearly indicates that a CNS-depressant is not 
the only means to soothe anxiety. Indeed, bu- 
spirone stimulates the locus coeruleus area of 
the brain, which has been associated with anxi- 
ety, withdrawal effects, and the epinephrine re- 
sponse, thus opening a new arena of antianxiety 
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investigation. Table 18.1 summarizes the 


Prop- 
erties and side effects of 5-HT,, agonists 


Sexual Dysfunction 


No adverse sexual side effects have been re. 
ported for buspirone. However, it has only been 
available since 1987, not long enough for a clear 
sexual profile to emerge. Since it has no specif- 
ic relaxing or sedating effects, sex drive and 
arousal are likely to be unaffected. Further- 
more, buspirone causes no immediate mood 
change that could generate abuse or depen- 
dence. It generally requires about one or two 
weeks to begin reducing anxiety, and there are 
no withdrawal symptoms when treatment is dis- 
continued. It does not potentiate alcohol, does 
not decrease pain, and has no apparent cognitive 
effects in humans (in rats, some adverse effects 
on learning have been reported). All of these 

factors reinforce the likelihood that buspirone 

does not affect sexual desire or drive and is not 

addicting. At present, there is little published 

research on the sexual effects of buspirone in 

humans; a single case report of buspirone treat- 

ment noted that it reduced paraphilia fantasies 

and transvestic fetishism (Fedoroff, 1992). 

In contrast to the lack of information on 
5-HT,, drugs on humans, there is fascinating 
animal research on the sexual effects of buspir- 
one and 5-HT,, by researchers at Stanford and 
by several European groups is available. These 
groups have shown that the 5-HT,, agonists 
8-OH-DPAT and buspirone reduce the amount 
of copulatory stimulation required for ejacula- 
tory behavior in rats and increase copulatory 
rate (Ahlenius & Larsson, 1984a, 1984b; Kwong, 
Smith, Davdison, & Peroutka, 1986; Mathes, 
Smith, Popa, & Davidson, 1990; Schnur, Smith, 
Lee, Mas, & Davidson, 1989). This excellent 


research will hopefully inspire further studies in 
humans, 


Male/Female Differences 


5-HT,, drugs affect characteristic male sexual 
behavior differently from female sexual behav- 
ior. Buspirone increases Sexual desire and activ- 
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Table 18.1 Profile of 5-HT,, Agonists 


Buspirone (BuSpar) 


Daily Dose 
10-40 mg 


Gepirone (in clinical trials for depression) 


Ipsapirone (in clinical trials) 
COMMON INDICATIONS 
Anxiety 
Depression 
MECHANISMS OF ACTION (GENERAL) 
Stimulates 5-HT,, receptors on neurons 
Decreases release of 5-HT at some synapses 
MECHANISMS OF ACTION (SEXUAL) 
Positive 
Increased adrenergic alpha, activity 
Decreased cortisol 
Decreased serotonin 
DIRECT SEXUAL SIDE EFFECTS 
Desire enhanced (in both sexes) 
Orgasm enhanced 


INDIRECT SEXUAL SIDE EFFECTS 
Discomfort caused by nausea, weight loss 


Mood disorders resulting in nervousness 


Negative 
Decreased dopamine 


Ejaculation disorders 
e Premature ejaculation (worsened) 
 Ejaculatory inhibition (improved) 


Neurological disturbances resulting in dizziness, fatigue, headache (buzzing in the head), 


insomnia 


Vascular disturbances resulting in headache 


SEXUAL CONTRAINDICATIONS/BENEFITS 


Avoid with prior condition of 
Premature ejaculation 
Erection disorders (physical or medical) 


ALTERNATIVES 
Alprazolam (Xanax) 
Clonazepam (Klonopin) 
Fluoxetine (Prozac) 


May be useful for 


Desire disorders 

Inhibited ejaculation 
Female orgasmic disorders 
Erection disorders 


ity in male animals, causes quicker ejaculation, 
and possibly weakens erection. In female rats, 
buspirone can promote active sexual responses 
and decrease lordosis (passive receptive sex). 
Such a combination may be desirable for women 
to the degree that female sexual problems in- 
Volve desire disorders and inhibited orgasm (or- 
8asm cannot be identified or measured in female 
bee men, a drug that quickens ejaculation 

contribute to real or perceived problems 


of premature ejaculation in some cases; in other 
cases, with prior conditions of ejaculatory inhi- 
bition (retarded ejaculation or lack of ejacula- 
tion), buspirone could be helpful. It should also 
be noted that, while buspirone may make or- 
gasm occur more quickly in both men and 


women, there is no evidence that it increases 
physical intensity. 


In male rats allowed to copulate and ejaculate 
to exhaustion, administration of the 5-HT,, ag- 
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onist 8-OH-DPAT revived these rats to again 
copulate and ejaculate (Rodriguez-Manzo & Fer- 
nandez-Guasti, 1994). Buspirone administered 
to male rats prior to sexual tests shortened the 
time to ejaculation and to renewed copulation 
after ejaculation (Mathes et al., 1990). How- 
ever, Choi, Maayani, and Melman (1988) found 
that buspirone decreased penile reflex erections 
to stimulation, despite enhancing copulatory be- 
havior to ejaculation. Buspirone administered 
to female rats prior to sexual tests reduced re- 
ceptive sexual behavior (lordosis) (Johansson & 
Meyerson, 1991; Mendelson & Gorzalka, 1986). 


Sexual Benefits 


The complexity and unpredictability of buspir- 
one’s effects may make controlled trials in- 
tended to identify sexual side effects difficult. 
A more serious obstacle, however, is financial. 
The maker of buspirone, Bristol-Myers Squibb, 
does not own the sexual dysfunction “use pa- 
tent” and is therefore unlikely to invest in effi- 
Cacy studies for the treatment of sexual dysfunc- 
tion. Instead one enterprising researcher filed 
his own “use patent” for buspirone treatment 
of sexual dysfunction and conducted a small 
(n = 10), short (four-week) open trial (Othmer 
& Othmer, 1987). The results indicated that 
buspirone had a beneficial effect on the patients, 
who also had severe anxiety disorders. After 
four weeks, sexual function was self-rated as 
returned to normal, even when anxiety per- 
sisted. The sexual improvement (in desire, re- 
Sponse, and orgasm) may have been indirect, 
an early byproduct of incompletely reduced anx- 
iety, or may have reflected a simple regression 
to the mean, which is to be expected with the 
effective treatment of anxiety. When anxiety is 
reduced to a critical level, normal pleasurable 
activities are resumed. After that threshold is 
reached, however, further reductions in anxiety 
do Not increase sexuality Proportionally, Perhaps 
this critical threshold phenomenon explains the 
low correlations Teported by the authors in their 
small study between anxiety reduction and sex- 
ual improvement. When the results of this study 
are considered in the context of the sexual find- 
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ings in animal research, it is also conceivable 
that the sexual improvements are a direct effect 
of the drug. Unfortunately, this interesting but 
preliminary open trial has not been replicated 
or expanded into a meaningful double-blind 
study. 

Our own clinical experience with buspirone 
is somewhat consonant with the Othmers’ find. 
ing of a beneficial sexual effect. The sexual 
depression experienced on benzodiazepines can 
be relieved by switching to buspirone. However, 
some doctors avoid prescribing buspirone be- 
cause it does not seem to be as effective as 
benzodiazepines during initial treatment. Also, 
when first taken, buspirone may cause a buzzing 
in the head, more like a tingle than a headache, 
Patients may reject buspirone prematurely be- 
cause of this initial, bothersome symptom and 
doctors may assume incorrectly that buspirone 
increases rather than decreases anxiety. 


Alternatives 


Due to buspirone’s apparent lack of sexual side 
effects, alternatives are generally not necessary. 
One exception occurs when treating men: if 
symptoms of premature ejaculation appear (or 
if premature ejaculation is a preexisting condi- 
tion). In such cases, benzodiazepines such as 
alprazolam (Xanax) may be preferable. 5-HT 
uptake inhibitor antidepressants (e.g., fluoxe- 
tine, paroxetine, nefazodone) are another useful 
alternative in select circumstances in which 
buspirone is ineffective or inadequate in treating 
anxiety. Gepirone, currently in clinical trials for 
treatment of depression, is a drug similar to 
buspirone but without buspirone’s slight antido- 
paminergic effect. Other buspirone-like drugs 
are also being developed and tested by various 
drug companies. With no patent problems and 
much competition, companies can be expected 
to conduct sexual side-effect trials with these 
new antianxiety drugs. Studies of sexual side 
effects will Probably show that buspirone and 
its relatives are less disruptive to sex than SSRIs 
or benzodiazepines. 

Because of buspirone’s beni 
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buspirone; however, buspirone is often without 
sufficient effect for these patients, so making 
the change may be difficult. A gradual shift 
from benzodiazepines to buspirone can usually 
be effective in conjunction with appropriate psy- 
chotherapy. 


BENZODIAZEPINES 


Benzodiazepines can release behavior ordinarily 
inhibited by pain (e.g., shock, food poisoning) 
or lack of experience (e.g., novelty). An ideal 
method for testing this releasing effect is the 
conditioned emotional response (CER) para- 
digm. Geller and Seifter (1960) trained hungry 
rats to press a lever for milk. After this response 
pattern was established, every 15 minutes a tone 
was emitted and a shock was delivered if the rat 
pressed for milk. Responding stopped whenever 
the tone came on. After a number of these ex- 
periences with the tone/shock sequence, shock 
was no longer necessary; the tone was sufficient 
to suppress responding (CER). However, when 
the rats were treated with a benzodiazepine, they 
resumed responding in spite of the punishing 
tone. Apparently, benzodiazepines inhibit the 
effect of the conditioned emotional response 
stimulus as though the subject “forgets” that it 
signaled pain. Lack of memory and attention 
occurs for positive conditioned emotional reac- 
tions as well. At relatively lower doses, cognitive 
deficits can occur for memory of past condition- 
ing, attention to present emotional signals, and 
learning for the future. At higher doses, there 
may be no response to either pain or pleasure 
due to sedation. 

The anxiolytic efficacy of benzodiazepines is 
measured in animal experiments by their capac- 
ity to disinhibit punished behavior or to disin- 
hibit the suppression of behavior in the presence 
of a negatively conditioned stimuli. Since the 
animal is placed in the conflicted position of 
responding for reward and receiving punish- 
Ment, this situation may be defined as neurotic. 
Benzodiazepines decrease the influence of pain 
and other distress signals that would ordinarily 
Suppress responding; in essence, they temporar- 
ily reduce neurotic tendencies, which return 


when the drug is discontinued. Similarly, benzo- 
diazepines facilitate response to novel situations 
that would normally elicit fear, wariness, trepi- 
dation, or caution. Benzodiazepines are partic- 
ularly efficacious when used to relieve neo- 
phobias (i.e., when foods are avoided due to 
a negative association with illness or transient 
nausea). Unpredictable and inappropriate out- 
bursts of anger can also result from the general 
disinhibitory effect of benzodiazepines. The 
usual restraints are not intact and uncharacteris- 
tic aggressive behavior can occur in both sexes. 
Table 18.2 summarizes the characteristics and 
side effects of benzodiazepines. 


Sexual Dysfunction 


Many clinicians are under the impression that 
benzodiazepines do not have negative effects 
on sexual functioning and can even improve 
dysfunction that is caused by anxiety. This con- 
clusion is misleading. Benzodiazepines can cause 
or aggravate sexual dysfunction in both men and 
women, but they affect the sexes in distinctly 
different ways (described later in this chapter). 
Only in select circumstances do benzodiazepines 
improve anxiety-related sexual dysfunction. 
Benzodiazepines appear to have paradoxical 
effects on sexual functioning; they (and GABA) 
appear to reduce serotonin activity and inhibit 
the firing rate of serotonergic neurons in the 
spinal cord, dorsal raphe nucleus, and various 
other brain areas (Rex, Marsden, & Fink, 1993; 
Van de Kar et al., 1985). Consequently, nega- 
tive effects of benzodiazepines on arousal and 
orgasm may be balanced by a positive effect 
caused by decreased serotonin activity. Since 
benzodiazepines can increase relaxation and de- 
crease excitement, effects on male sexuality are 
unpredictable. While decreasing anxiety can fa- 
cilitate erection, lessened excitement and sensa- 
tion can undermine interest and concentration 
during sexual activity. Chlordiazepoxide (Lib- 
rium) can extend the time to ejaculation and 
even strengthen erection, but it can also have a 
pronounced negative effect on sexual desire. 
Few case reports of ejaculatory inhibition as- 
sociated with antianxiety benzodiazepines such 


Table 18.2 Profile of Benzodiazepines 
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Alprazolam (Xanax) 


Chlordiazepoxide (Librium) 
Clonazepam (Klonopin) 


Clorazepate (Tranxene) 
Diazepam (Valium) 
Flurazepam (Dalmane) 
Lorazepam (Ativan) 
Oxazepam (Serax) 
Prazepam (Centrax) 
Temazepam (Restoril) 


COMMON INDICATIONS 


Daily Dose 
0.25-4 mg/day 
15-100 mg/day 

1-5 mg/day 
7.5-60 mg/day 
4-40 mg/day 
15-30 mg/day 
0.5-4 mg/day 
30-120 mg/day 
15-30 mg/day 
15-30 mg/day 


Anxiety, panic/phobic disorder, obsessive/compulsive disorder, pain (chronic, back, 
muscle spasm), insomnia, alcohol withdrawal, jet lag 


MECHANISMS OF ACTION (GENERAL) 


Stimulates endogenous benzodiazepine receptors 


Increases GABA transmission 


GABA inhibits (hyperpolarizes) the firing of neurons 


MECHANISMS OF ACTION (SEXUAL) 
Positive 
Increased cholinergic activity 
Decreased cortisol 
Decreased serotonin 


DIRECT SEXUAL SIDE EFFECTS 
Desire disorders (in both sexes) 
¢ Hyposexuality (decreases) 
© Sexual aversion (decreases) 
° Hypersexuality 
Orgasm disorders 
Paraphilia 
Dyspareunia 
INDIRECT SEXUAL SIDE EFFECTS 
Discomfort caused by consti 
(incontinence) 
Mood disorders resulting in a 
manic behavior 


pation, nausea, weight gain, rash/itching, 


Vascular disturbances resulting in headache 


Negative 
Increased GABA/benzodiazepine 
Increased progesterone 
Decreased adrenergic alpha, activity 
Decreased LHRH 
Decreased substance P 
Decreased testosterone 


Erection disorders 

Ejaculation disorders 
Retarded ejaculation (helps/hurts?) 
* Premature ejaculation (improves) 
° Painful ejaculation (improves) 


ggression, anhedonia, depression, detachment, irritability, 


SEXUAL CONTRAINDICATIONS/BENEFITS 
Avoid with prior condition of 
Desire disorders 
Erection disorders 
Anorgasmia 
Retarded ejaculation 


May be useful for 


Desire disorders (anxiety) 
Erection disorders (anxiety) 
Premature ejaculation (anxiety) 
Vaginismus 


urinary problems 


Table 18.2 Continued 
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ALTERNATIVES 
Buspirone (BuSpar) for anxiety 


Fluoxetine (Prozac), fluvoxamine (Luvox), paroxetine (Paxil) for panic/phobia and 


obsessive-compulsive disorders 


Trazodone (Desyrel) for nocturnal sedative, dyspareunia 


as chlordiazepoxide (Hughes, 1964) or valium 
(Munjack & Oziel, 1980) have been reported in 
the last 30 years. Decreased sexual interest or 
responsivity with antianxiety/antipanic benzo- 
diazepines such as alprazolam (Xanax) has also 
been reported only infrequently and usually at 
high doses (for example, alprazolam, 3-10 mg/ 
day). Nevertheless, several cases of ejaculatory 
difficulties and decreased sexual desire have 
been reported with benzodiazepines. As noted, 
Hughes (1964) reported ejaculatory inhibition 
due to 30 mg chlordiazepoxide (Librium). In 
1980, Munjack and Oziel reported that several 
patients developed retarded ejaculation and de- 
creased sexual desire on diazepam (Valium), 
and in a 1986 case study, Munjack and Crocker 
noted that ejaculatory inhibition in conjunction 
with alprazolam (Xanax). It may be expected 
that more reports of sexual dysfunction will 
occur on the high daily benzodiazepine doses 
recently approved for treatment of panic and 
phobia. 

Effects on female orgasm have rarely been 
studied. However, anecdotal reports have sug- 
gested decreased sexual desire and anorgasmia. 
For example, Sangal (1985) reported a case of 
a depressed 44-year-old woman with a prior 
history of sexual abuse, neuroleptic treatment, 
and tricyclic treatment. Within a few months 
of treatment with 7 mg of alprazolam, she devel- 
oped complete anorgasmia and decreased sexual 
desire. Orgasm was restored when alprazolam 
was discontinued, but anorgasmia recurred when 
she resumed treatment with 5 mg alprazolam. 
Uhde, Tancer, and Shea (1988) reported the case 
me woman who suffered decreased 
pene ss anorgasmia during 4.2 mg/ day alpra- 
ae heme social phobia. Her desire 

y to achieve orgasm returned when the 


dose was lowered to 1.4 mg/day; but normal 
sexual functioning did not return until alprazo- 
lam was discontinued for two months. 

While alprazolam most frequently appears 
to be the cause of sexual dysfunction, this is 
probably due to its widespread use. In our clini- 
cal practice, sexual dysfunction seems most fre- 
quent on clonazepam (Klonopin) and chlordiaz- 
epoxide (Librium), particularly in men. 

The most impressive report on the sexual 
effects of benzodiazepines that included women 
was written by Lydiard, Howell, Laraia, and 
Balenger (1987) in a letter to the editor. Thirty- 
two patients (9 men, 25 women) answered an 
open questionnaire on changes in sexual func- 
tion during alprazolam treatment for panic dis- 
order. Predictably, this short but specific patient 
questionnaire revealed far more extensive sexual 
problems than those reported in literature based 
primarily on anecdotal reports or large surveys. 
Ratings on drive, erection, and orgasm were 
made on a scale of 0 to 10, with 5 representing 
no change. Fifteen patients (47%) indicated de- 
creased sex drive (with ratings as low as 0 or 1 
reported by eight patients); four patients (25%) 
reported increased drive (including two patients 
who gave a 10 rating). Sixteen patients (50%) 
rated their ability to have orgasm as decreased 
(with a 0 or | rating given by 12 of the 16); three 
(9%) reported improved orgasm (including one 
rating of 10). Four men (44%) indicated that 
erection was diminished, and one man reported 
a complete loss of erection and orgasm. 

Ghadirian, Annable, and Belanger (1992) suc- 
cessfully treated a sample of 104 bipolar patients 
(45 men, 59 women) with lithium alone (35%) 
or lithium and benzodiazepines (49%). Sexual 
hia ace bur ee ee ee Te 

, but in 49% of patients on lithium 
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and benzodiazepines. About 20% of both male 
and female patients experienced moderate to 
severe decrease in sexual desire, orgasm, and, 
for men, erection. When patients treated with 
additional drugs were excluded, it was found 
that 60% of patients on lithium and benzodiaze- 
pines had experienced a negative change in sex- 
ual desire or function. 

Our own clinical experience has revealed ad- 
verse effects on erection. During a placebo- 
controlled panic treatment trial, loss of erection 
was noted in a healthy 40-year-old man treated 
for panic when alprazolam dose was increased 
to 7 mg; erection was restored when the dosage 
was reduced to 6 mg (J. P. Goldberg, unpub- 
lished observation, 1989). It should be noted 
that prophylactic treatment of panic disorders 
requires very high doses of alprazolam (3 to 10 
mg per day). Perhaps at lower doses the sexual 
effects are less severe. In animals, benzodiaze- 
pines do not appear to weaken erection. In fact, 
in some animals chlordiazepoxide (Librium) 
has been shown to both increase and decrease 
sex drive, improve erection, and inhibit or- 
gasm/ejaculation (Martino, Mas, & Davidson, 
1987). 


Male/Female Differences 


Differentiation between male and female sexual 
Tesponses is central to an evaluation of the de- 
gree to which benzodiazepines affect sexual func- 
tion. The active “masculine” sexual response 
(copulation) is affected differently from the pas- 
sive receptive female response (lordosis). These 
responses are separately innervated and are af- 
fected in opposite ways by particular neuro- 
transmitters and hypothalamic brain nuclei. 
Benzodiazepines inhibit locomotion and dimin- 
ish physical fear and pain reflexes that would 
ordinarily protect animals (and perhaps women) 
from undesirable sexual activity. While benzodi- 
azepines (and GABA neurotransmission which 
is increased by benzodiazepines) generally damp- 
€n active sexual behavior in animals, they facili- 
tate the passive, receptive lordosis response. Es- 
trogen given to animals in combination with 
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benzodiazepines also facilitates lordosis in re. 
sponse to rectal stimulation and probing. It can 
even induce lordosis in males. Interestingly, re. 
flex genital anesthesia associated with lordosis 
can be potentiated by benzodiazepine treatment 
(Whipple & Komisaruk, 1988). 

Because benzodiazepines have a disinhibitory 
effect on sex, mild sexual anxieties may be re- 
moved, resulting in reduction of inhibition simi- 
lar to that experienced with alcohol. The appar- 
ently indiscriminate sexual behavior of some 
women treated with benzodiazepines may reflect 
impaired judgment specifically due to these drugs. 
Fava and Borofsky (1991) treated a 22-year-old 
woman experiencing anxiety, depression, and 
panic attacks, particularly when in physical 
proximity to men. She had quit her clerical job 
that required her to be close to men and she 
could no longer go dancing due to panic in 
response to male partners. Treatment over three 
months with 2 mg/day alprazolam and 75 mg 
nortriptyline (an antidepressant) allowed her to 
return to work and enjoy dancing again. Due 
to residual anxiety, she was switched from alpra- 
zolam to 1.5 mg/day clonazepam (Klonopin). 
After a few days on clonazepam, she quit her 
Job and, with no apparent sense of guilt or re- 
morse, became a strip-tease dancer, returning 
to the sexually promiscuous lifestyle that typi- 
fied her teen years. However, upon discontinu- 
ing clonazepam, she quit her strip-tease job 
and felt tremendous guilt and remorse over her 
promiscuous behavior. 

While women may reject the notion that such 
a natural female submissive response tendency 
exists, it may nonetheless be a biochemical fact 
(mediated by chemicals such as estrogen, pro- 
8esterone, and GABA), and could be as inherent 
to female biochemistry and brain functioning 
as aggressive, violent responses are for men. 
Benzodiazepines can also decrease sexual aver- 
mene ee btn septs 
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Sexual Benefits 


Kaplan (1987) has shown that many cases of 
inhibited sexual desire, sexual aversion, or avoid- 
ance of sex involve phobic or panic reactions. 
In selected patients with anxiety-related sexual 
disorders, benzodiazepines may have some value, 
although reports are typically mixed. In 1975, 
Maneksha and Harry showed that a group of 
sexually dysfunctional patients with anxiety dis- 
orders (including an impotent man anda woman 
with vaginismus and sexual aversion) benefited 
from four weeks of lorazepam (Ativan) treat- 
ment (3-6 mg). These patients also participated 
in brief psychotherapy. A subsequent compari- 
son of Masters and Johnson therapy to oxaze- 
pam (Serax) treatment of sexual dysfunction 
showed no difference when compared with an 
untreated control group (Ansari, 1976). 

Because of their antianxiety and muscle relax- 
ant properties, benzodiazepines may be useful in 
the treatment of dyspareunia due to vaginismus. 
However, patients must be closely monitored 
for chemical dependence. Chlordiazepoxide (Lib- 
rium) and diazepam (Valium) have been misused 
for many years as self-treatment for anxiety- 
related sexual disorders. The ease and danger 
of this abuse should caution doctors to prescribe 
this class of drugs for sexual dysfunction only 
when other resources have been ineffective. For 
premature ejaculators with associated anxiety, 
low doses might be sufficient for a transient 
beneficial effect. 

Unfortunately, most of the cases of sexual 
dysfunction due to benzodiazepines involve pa- 
tients who required high doses of the drug for 
other reasons; treatment with higher doses may 
reveal negative effects that are too subtle to be 
appreciated at lower doses. On the other hand, 
alprazolam at lower doses often has been noted 
to enhance both sexual desire, receptivity, and 
Orgasm (Ghadirian et al., 1992; Post, 1994). 

Because benzodiazepines also can undermine 
Sexual desire, cause drowsiness, and have incon- 
Sistent effects on ejaculation, they have not been 
used widely for the treatment of premature ejac- 
ulation. Those with the least sedating effects, 
Such as Prazepam (Centrax), may be best for sex- 


ual considerations. Clearly, more study is neces- 
sary to better comprehend the potential sexual 
value of benzodiazepines. 


Alternatives 


In our clinical practice, we have often noted 
mild improvement in sexual desire and response 
when benzodiazepine-dependent patients are 
weaned off diazepam (Valium), lorazepam (Ati- 
van), or alprazolam (Xanax) through gradual 
replacement with buspirone (BuSpar). Addi- 
tional dividends include slight weight loss, im- 
proved alertness, and attentiveness. 

Even though MAOI or SSRI treatments of 
panic/phobia disorders can create serious sexual 
problems by blocking orgasm and reducing sex- 
ual desire, this negative effect is usually less for- 
midable than the dependency-withdrawal prob- 
lems associated with benzodiazepines. Sexual 
problems are usually more amenable to therapy 
than drug addiction, so the overall prognosis 
when SSRIs are used is more favorable. 

Sexual side effects of benzodiazepines and 
MAOIs or SSRIs have not been compared in 
anxiety or panic/phobia treatment trials. For 
panic/phobia and obsessive-compulsive disor- 
ders, fluvoxamine (Luvox), fluoxetine (Prozac), 
or paroxetine (Paxil) can be used, but they should 
be carefully monitored for sexual side effects of 
their own. For treatment of anxiety, buspirone 
(BuSpar) is an effective alternative, but because 
it is not as strong as benzodiazepines, it may 
not be as effective. An important difference 
between buspirone and benzodiazepines is that 
buspirone takes one to three weeks to achieve 
its antianxiety effect; hence, anxious patients 
do not get immediate relief. Also, buspirone is 
not useful for short-term treatment of acute 
anxiety or panic, such as may occur during 
trauma or emergencies. 

Weight gain and sedation that occur on ben- 
zodiazepines may be decreased by switching to 
buspirone or fluoxetine (though with extended 
use, increased appetite and weight gain some- 
amdodee ae eee 

y diagnosis is uncertain due 
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to mood swings between manic and depressive 
periods. However, major weight gain can occur 
with lithium treatment. For treatment of pain, 
benzodiazepines cause fewer negative sexual ef- 
fects and less weight gain than tricyclic antide- 
pressants such as amitriptyline (Elavil) or doxe- 
pin (Sinequan). Trazodone (Desyrel) can also 
decrease pain and serve as a nightly sedative for 
mild sleep disorders. 


CONCLUSIONS 


Most of the antianxiety drugs are sedating, with 
the notable exception of buspirone. In spite of 
their potential for abuse and misuse, they have 
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been of great value in the treatment of anxiety 


and panic disorders. The potential for addiction 
and withdrawal, however, is real. 

As with most hypnotics, these drugs can be 
sexually disinhibiting but essentially disabling, 
In addition, the danger of aggressive behavior 
patterns emerging as a side effect must be care- 
fully monitored. With extended use, the adverse 
physiological sexual results of these drugs be- 
come evident. Unfortunately, clinical studies are 
rarely long enough to show the progression of 
sexual effects, which, although initially Positive, 
may become distinctly negative. Retrospective 
evaluations of drugs also miss this dynamic pro- 
cess, often noting the negative with dismissal of 
the positive. 
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Sedatives/Hypnotics: 
Benzodiazepines and Methaqualone 


OBJECTIVES 


¢ To briefly explore the history of hypnotic 
drugs from ancient to present times 

¢ To examine the physiological side effects 
of acute and chronic use of benzodiaze- 
pines 

e To examine the sexual side effects of the 
“street drug” methaqualone 


A recent nationwide audit of physician pre- 
scriptions has shown that since 1970 barbiturate 
prescriptions have dropped 24-fold, from 42.4 
million to 1.8 million, compared to a rise in ben- 
zodiazepine sedative/hypnotic prescriptions from 
0.7 million to 17.9 million (Wysowski & Baum, 
1991), Prescriptions for other types of sedative/ 
hypnotics (chloral hydrate, ethchlorvynol, and 
glutethimide) have dropped from 19.4 million 
in 1970 to 1.1 million in 1989. Overall, total sed- 
ative/hypnotic prescriptions have dropped from 
62.5 million in 1970 to 20.8 million in 1989. 
Barbiturates were even less likely to be prescribed 
by psychiatrists than by general practitioners. 
Consequently, side-effect reports of psychiatric 
changes due to sedative/hypnotic use have been 
limited mainly to benzodiazepines. However, it 
should be noted that both barbiturates and ben- 
zodiazepines increase GABA activity. Discussion 
of GABA and limbic sexual effects of sedative/ 
hypnotics is essential to an understanding of both 
Pie and benzodiazepines (see Chapter 


The class of drugs we now call sedative/ 
hypnotics has a colorful past steeped in mythol- 
ogy. Ancient sleeping potions were associated 
with darkness, death, evil, and feminine mys- 
tery. Alcohol and the poppy opiate derivatives 
(opium) were the sleep inducing potions brought 
by the gods. The Greek god of sleep was Hyp- 
nos, often pictured with a poppy branch in his 
left hand and a wine horn in his right. The 
Roman god of sleep and dreams was Morpheus 
(morphine). Other ancient narcotic hypnotics 
were belladonna-like anticholinergics (hyoscya- 
mine/scopolamine, atropine from mandrake 
root, henbane, and thorn-apple/jimsonweed). 
Belladonna (beautiful lady) was named for its 
seductive, pupil-dilating property; the herbal 
name for belladonna is deadly nightshade. Atro- 
pine was named after Atropos, the Greek god 
of fate, associated with delirium and death. In 
Greek mythology, Circe used a mandrake po- 
tion to seduce and sedate Odysseus and his crew. 
During the Middle Ages, spongio seminiferal 
was the ultimate sleep potion: a mixture of wine, 
opium, hyoscyamus, mandrigora, hemlock, and 
lettuce mild (Hartman, 1978). 

In the late 1800s, the aura surrounding hyp- 
notics shifted; the ancient cloak of feminine 
mystery was replaced by a practical, scientific 
(masculine) approach, cloaked in medical re- 
spectability. The calm, peaceful, but sometimes 
sinister female ambiance surrounding sleeping 
potions was replaced by an aggressive, no-non- 
sense, goal-oriented atmosphere. In succession, 
bromides, chloral hydrate, barbiturates, antihis- 
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tamines, and meprobamate (Miltown) were in- 
troduced as appropriate hypnotic alternatives 
that could be dispensed by responsible physi- 
cians. The rarity of any mention in the clinical 
literature of sexual side effects due to hypnotics 
is a striking contrast to the popular association 
of sedatives with sexual disinhibition and ro- 
mance. 

Studies in the United States and other coun- 
tries have shown a general prevalence of insom- 
nia of about 35% (Weyerer & Dilling, 1991). 
Insomnia is greater in women than in men at 
all ages, but the difference is most obvious over 
the age of 50, when 40-50% of females have 
insomnia compared to about 30% in the men. 
For both sexes, insomnia increases with age. Mild 
insomnia is not usually related to psychiatric 
illness. However, moderate to severe insomnia 
occurs in 30-50% of persons with psychiatric 
illness (e.g., anxiety, depression). Nonetheless, 
the higher incidence of insomnia in women was 
not due to an excess of psychiatric or physical 
illness. Hypnotic drugs were used by 32.5% of 
those with moderate/severe insomnia and 8.3% 
with mild insomnia. Other studies have shown 
that about 10% of insomniacs use prescription 
hypnotics on a regular basis (Weyerer & Dilling, 
1991). French studies have shown that about 
16% of retired persons over 65 use hypnotics 
occasionally and 10-30% use tranquilizers (Co- 
lomes, Rispail, Berlan, Pous, & Montastruc, 
1990). 

In an American survey by Everitt, Avorn, 
and Baker (1990), physicians and nurse prac- 
titioners were asked to respond to patients with 
a history of “chronic insomnia,” fabricated for 
the purpose of the study. Nearly two-thirds of 
physicians suggested a Prescription sedative/ 
hypnotic as treatment for insomnia and nearly 
50% considered such a prescription as the single 
most effective therapy. The older the hypotheti- 
cal patient, the more likely (60%) a prescription 
hypnotic was suggested. In contrast, nurse prac- 
titioners asked more questions about patients’ 
sleep patterns and suggested lifestyle changes 
more frequently (55%) than prescription seda- 
tive/hypnotics (17%). Among physicians who 
suggested a prescription as the single most effec- 
tive therapy, 19% considered triazolam (Hal- 
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cion) as the drug of choice, 13% suggesteq flu. 
razepam (Dalmane), 12% suggested temazepam 
(Restoril), and 10% suggested the antidepres. 
sant amitriptyline (Elavil). 

Benzodiazepines and other sedative/hypnot. 
ics are Federal Drug Administration-approveq 
for very limited use: occasionally or nightly for 
no more than one month. Over half of the hyp- 
notics prescribed are consumed by people who 
use them nightly for more than four months 
and often for years (Kripke, 1985), in direct 
conflict with Federal Drug Administration pro- 
tocols. Stricter regulation under present “safe 
and effective” limitations would, by law, result 
in more than a 50% reduction in prescription 
for benzodiazepine sedative/hypnotics. 

A large Italian study of medication histories 
given by elderly patients to their physicians 
showed that 19.3% of the drugs prescribed had 
gone unreported (Spagnoli et al., 1989). Ben- 
zodiazepines prescribed for either insomnia or 
anxiety were the most frequent omissions. Krip- 
ke (1985) stated that, although no prescription 
hypnotic is recommended for long-term use and 
few have been shown to be effective beyond three 
to four weeks in controlled trials, use of hypnot- 
ics beyond four months accounts for about 75% 
of all hypnotic drug consumption. The extent 
of hypnotic drug use is seriously underestimated 
in general surveys when compared to prescrip- 
tion sales figures (Kripke, 1985). 

Recently, the state of New York attempted 
to restrict benzodiazepine sedative/hypnotic use 
by requiring triplicate prescription (Freishtat, 
1988). However, many physicians remain con- 
cerned that, when benzodiazepines are restrict- 
ed, barbiturates and other more dangerous drugs 
will be used instead. Negative publicity has cen- 
tered predominantly on the dangers of triazo- 
lam. The concern with the hazards of abuse and 
withdrawal of benzodiazepines has overshad- 


owed serious Study of insomnia treatments where 
these problems are Not at i 
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function, many patients prefer relief from severe 
insomnia to optimal sexual function, if they 


must choose. 


BENZODIAZEPINES 
(SEDATIVES/HYPNOTICS) 


Benzodiazepine receptors are present in the 
body, although no natural benzodiazepine has 
yet been identified. However, benzodiazepine 
substances have been found in human mother’s 
milk (Dencker & Johansson, 1990; Dencker, 
Johansson, & Milsom, 1992), suggesting a kind 
of “primary conditioning” to the contentment 
and drowsiness of the baby after feeding. Al- 
though benzodiazepines increase GABA activ- 
ity, they do not force such activity beyond its 
normal limits. Consequently, benzodiazepines 
can induce sleep, but do not shut down the 
nervous system. Death solely through benzodi- 
azepine overdose is rare, unless there are other 
pathological disease processes present. For in- 
stance, benzodiazepines can stop a weakened 
heart or labored breathing (sleep apnea) long 
enough to kill or cause coma. Similarly, benzo- 
diazepines can increase the lethal potential of 
alcohol, barbiturates, and other inhibitory drugs. 

Sexual effects found in research with two- 
ring benzodiazepines (tranquilizers) such as di- 
azepam (Valium), chlordiazepoxide (Librium), 
oxazepam (Serax), clorazepate (Tranxene), and 
nitrazepam (Mogadon) are distinct from the 
newer three-ring structure benzodiazepines (sed- 
atives/hypnotics) such as flurazepam (Dalmane) 
or temazepam (Restoril). Indeed, there is little 
evidence of any negative sexual effects in three- 
ring structure benzodiazepines. Similarly, sex- 


* ual problems encountered with the triazoloben- 


zodiazepines triazolam and alprazolam (Xanax) 
could be attributed to individual properties not 
shared by three-ring benzodiazepines. 
Substantial indirect effects of benzodiazepines 
On sexual functioning may occur as a result of 
other side effects such as sedation, muscle relax- 
ation, analgesia, lack of attention, and mood 
disorders. Hall and Joffe (1972) identified an 
€g0-alien” depressive syndrome in diazepam 
Patients complaining of suicidal ideation, con- 
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fusion, and depression. Weight gain and an 
emotional detachment characteristic of benzodi- 
azepine use are important warning signals of 
overdosage. Patients themselves may be un- 
aware of these symptoms until their partners 
point out that they are “just not here anymore” 
or their physicians confront the issue. 

Often, only one’s spouse may recognize that 
the drug is dampening sexual contact, expres- 
sion, and satisfaction. In situations in which 
expression and reaction normally would be ex- 
pected, none occurs. Even though the sleeping 
pills may not directly impede sexual functioning, 
their preemptory effect on personality can sub- 
vert sexual relations. Benzodiazepines suspend 
the active exercise of limbic activity, which me- 
diates interpersonal intimacy. Their chronic use 
may undermine sexual desire and responsive- 
ness. 

In clinical practice, patients prescribed ben- 
zodiazepines as sedative/hypnotics rather than 
as tranquilizers are typically older, suffer from 
more illnesses, and are prescribed more concur- 
rent medications (Smith, M., 1985). These con- 
current medications, which often include an- 
tihypertensives and pain relievers, may have 
sexual effects themselves. Table 19.1 summa- 
rizes the properties and side effects of sedative 
benzodiazepines. 


Sexual Dysfunction 


Despite the inhibitory action of benzodiaze- 
pines, there are few reports in the literature of 
negative sexual side effects (Abel, 1985). Those 
that do occur may be a result of direct drug 
action, sedation, and/or disruption of normal 
sleep patterns. All sleeping medications interfere 
with attentional and emotional processes and 
can desynchronize natural body cycles. Such 
interference can generate undesirable personal- 
ity and sexual effects. Sedatives/hypnotics un- 
dermine critical emotional development and in- 
terpersonal exchange that is intrinsic to good 
sex; at the same time, they may trigger neutral or 
negative emotional reactions resulting in bland 
SeX, aversive sex, or no sex at all. Once endoge- 
nous sleep-inducing substances have been identi- 
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Table 19.1 Benzodiazepines, Methaqualone, and Other Sedatives/Hypnotics 


Benzodiazepines 
Estrazolam (Prosom) 
Flurazepam (Dalmane) 
Midazolam (Versed) 
Quazepam (Doral) 
Temazepam (Restoril) 
Triazolam (Halcion) 


Miscellaneous 
Chloral hydrate (Noctec, etc.) 
Ethchlorvynol (Placidyl) 
Glutethimide (Doriden) 
Hydroxyzine (Atarax, Vistaril) 
Methaqualone (Quaalude, Mequin) 
Zolpidem (Ambien) 


Over-the-counter 


Daily Dose 


1-2 mg 
15-30 mg 
1-2 mg 
15-30 mg 
15-30 mg 
0.25-0.5 mg 


500-1000 mg 

500 mg 

250-500 mg 

50-100 mg 
discontinued in U.S. 
5-10 mg 


Diphenhydramine (Compoz, Nytol, Sominex) 


Doxylamine (Unisom) 
The sexual effects of sedatives/hy; 


Pnotics are not usually of clinical concern because any 
direct sexual effects during sleep are not of concern when awake. 


pill use typically masks waking anxieties and relationship disord 
neglect/avoidance and chemical “anaesthesia.” D 
are side effects of long-term and short-term use 
problem, sometimes exploited for sexual abuse. 


; however, chronic sleeping 
lers that are perpetuated by 
isinhibition and Promotion of aggression 
- “Blackouts” and amnesia have been a 


fied, it might be Possible to develop drugs that 
are purely hypnotic and lack even indirect sexual 
effects. These drugs would have to work without 
Suppressing limbic areas of the brain that govern 
attention and emotional reactivity, and they 
would have to be assimilated naturally into body 
rhythms, 

Because benzodiazepines depress respiration, 
they are usually contraindicated in sleep apnea 
patients, Unfortunately, patients often report 
only the insomnia involved in sleep apnea with- 
Out directly indicating the apnea itself, and 
therefore Physicians typically prescribe a benzo- 
diazepine sedative/hypnotic, Asa result, sleep 
apnea is worsened along with sexual dysfunc- 


that 0.25 mg triazolam does not cause respira- 
tory depression or increase apnea during sleep. 
Bonnet et al. (1990) successfully used 0.125 mg 
or 0.25 mg triazolam to treat sleep apnea, as- 
sumedly by reducing light Stage one sleep and 
arousals during sleep. The frequent problems 
associated with triazolam must be weighted 
against the benefits it may have for this disorder. 
Sleep apnea worsens during middle age. Smok- 
ing, obesity, alcohol, and hypertension are com- 


monly associated with sexual dysfunction as 
well as sleep apnea. 


Perhaps more sin- 
ion that can occur 
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lowing benzodiazepine use (Scharf, Fletcher, & 
Graham, 1988). Triazolam is a frequent offender 
in this regard (Scharf et al., 1988). 

Some patients treated with benzodiazepine 
sedative/hypnotics do not realize that they are 
taking a tranquilizing antianxiety medication 
and are not prepared for the possibility of a 
release from inhibitions. From their perspective, 
they are merely taking a sleeping pill. From a 
drug-abuse perspective, however, they are “nod- 
ding off.” Explanatory inserts are usually not 
provided for patients along with their prescrip- 
tions. There is no informed consent which ex- 
plains the nature, extent, and dangers of hypnot- 
ics, except for a warning not to drink alcohol 
and drive. 

Benzodiazepine hypnotics can undermine 
judgment and release aggression and hostility; 
they can also destroy memory of such behavior. 
An individual might take a drug such as triazo- 
lam to aid sleep, quarrel with and hit his/her 
spouse or children, and have no memory of this 
episode the next morning. Rage and aggression 
have even been reported during sleepwalking 
that first occurred after the patient took a ben- 
zodiazepine hypnotic (Regestein & Reich, 1985). 

Hindmarch, Sherwood, and Kerr (1993) found 
that triazolam was no worse than other benzo- 
diazepine sedative/hypnotics when cognitive 
impairment was measured on perception and 
short-term memory tasks; rather, impairment 
was correlated to the sedative effect itself. Con- 
siderably more cognitive impairment and seda- 
tion occurred on 0.5 mg triazolam than on 0.25 

mg triazolam. 

A number of physicians have been accused 
of sexually assaulting patients under the influ- 
ence of benzodiazepines. Sexual charges have 
also been made against dentists by female patients 
treated with benzodiazepine sedatives (Brahams, 
1990; Dundee, 1990). A small dose of triazolam 
can render a woman unconscious and therefore 
Sexually compliant. Triazolam is especially suit- 
ed for this abuse because of its rapid effect and 
Short action (two to four hours). It clears the 
System quickly, so that a drug test the next day 
'S unlikely to show its presence. The antegrade 


amnesia aspect of benzodiazepine is exploited 
to avoid detection. 


Benzodiazepine Disinhibition When benzodi- 
azepines are taken regularly for insomnia, there 
may be many instances in which inhibitions are 
released and mental or physical harm commit- 
ted with no remorse, realization, or recollection. 
Dietch and Jennings (1988) have used the term 
aggressive dyscontrol to describe the symptoms 
of benzodiazepine disinhibition such as hostil- 
ity, aggressiveness, rage reaction. Aggressive dys- 
control with benzodiazepines was noted when 
they were first released for therapeutic use. In- 
gram and Timbury (1960) reported a man who 
physically assaulted his wife for the first time 
in 20 years of marriage after taking chlordiaze- 
poxide (Librium). Since this time, there have 
been more than 56 case reports of increased 
hostility or aggressiveness in patients treated 
with benzodiazepines. 

Early studies reviewed by Delgado (1973) in- 
dicated that benzodiazepines could be used to 
tame monkeys and various wild zoo animals. 
Subsequent observation, however, has shown 
that treatment with benzodiazepines can increase 
aggression unpredictably, resulting in some- 
times fatal disruption of established dominance- 
submission hierarchies in animal colonies (File 
& Pellow, 1987). McNair et al. (1965) noted 
that an initial reduction in hostility due to benzo- 
diazepine treatment may disappear after many 
weeks and, with extended use over many months, 
hostility may become more noticeable. DiMas- 
cio (1973) noted that a number of studies in the 
late 1960s showed that spontaneous, naturally 
occurring aggression (attack behavior) increased 
when benzodiazepines were administered chron- 
ically (e.g., for a week) and that aggressive, fear- 
induced, defensive behavior decreased. Similarly, 
DiMascio found that one week of treatment 
with chlordiazepoxide increased scores on ani- 
mal tests measuring assaultiveness, direct hostil- 
ity, and irritability. 

Inappropriate anger and hostility reactions 
have also been associated with alprazolam (Xa- 
nax). Rosenbaum, Woods, Groves, and Kler- 
man (1984) found such behavior in 10 of 80 
panic/phobia patients treated with this drug. 
Most of these patients had no history of extreme 
anger or hostility and did not show these rage 
reactions when treated with other benzodiaze- 
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pines. Hostility appeared within a week yee 
patients and after only a single dose in two. The 
authors of this 1984 report from Massachusetts 
General Hospital noted that “no mention has 
been made of hostility in the published reports 
of the clinical trials of alprazolam which in- 
volved more than 1,100 patients.” In 1985 the 
manufacturer of alprazolam noted only four 
hostile reactions and 13 irritability reactions 
among 1,717 patients treated in studies submit- 
ted to the Federal Drug Administration. In the 
placebo groups, nine of 1,199 patients showed 
irritability reactions (Dietch & Jennings, 1988). 
Alprazolam was incorrectly believed to cause no 
more hostile or irritable reactions than placebo. 

Patients with pre-existing behavior dyscon- 
trol are especially prone to violent reactions with 
alprazolam use. Cowdry and Gardner (1988) 
characterized borderline personality disorder by 
the presence of labile mood states, tumultuous 
interpersonal relationships, and behavior dys- 
control. In 16 female borderline patients with 
severe pre-existing behavior dyscontrol, alpra- 
zolam was associated with increased assaultive 
behavior, self-mutilation, and suicidal tenden- 
cies. Pyke and Krause (1988) found that hostile 
reactions to alprazolam occurred in three of five 
panic patients with depression, but in none of 
11 panic patients without depression. 

Feldman (1962) found that many diazepam 
patients displayed a Progressive development of 
dislikes or “hates,” initially involving nonsignif- 
icant figures in the patients’ environment, but 
Progressing to key healthcare Providers (such 
as aides, nurses, and physicians) and eventually 
encompassing parents and Spouses. Overt acts 
of violence occurred in Some cases. Petty, Kra- 
mer, and Speece (1991) have shown that there 
is a transient increase of serotonin during with- 
drawal form 21 days of diazepam treatment in 
Tats. A decrease in serotonin may contribute to 
the paradoxical aggression often noted with ben- 
zodiazepines. For instance, lesions in the dorsal 
raphe, which may effect an analogous reduction 
of dorsal Taphe serotonergic firing, facilitate 
miracidia (mouse-killing in rats) and defensive 
aggression (Potegal et al., 1988), 

Despite these reports of 


i aggressive dyscontrol 
on benzodiazepines, Dietc! 


h and Jennings (1988) 
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noted that the undesirable behavior occurreg in 
less than 1% of patients, which is no greater than 
on placebo. Overt rage reactions were Noted to 
be extremely rare. 7 
Anxiety and hostile reactions seem to Occur 
much more often on the triazolobenzodiazepine 
triazolam than on other benzodiazepine hypnot- 
ics. In a controlled comparison study, triazo- 
lam (0.5 mg), lorazepam (2 mg), or placebo was 
given to 40 subjects (who were poor sleepers) for 
25 consecutive nights (Adam & Oswald, 1989), 
Both drugs facilitated sleep. However, whereas 
no increase in distress was noted for lorazepam 
patients, complaints from triazalom patients in- 
creased from 14 at baseline to 59 within days 21 
through 25. Reports of depersonalization, de- 
spair, and paranoia began about 10 days after 
beginning treatment with triazolam. In contrast, 
Rothschild, Bessette, Carter-Campbell, and Mur- 
ray (1993) found hostile reactions or dyscontrol 
to be rare among 184 high-risk psychiatric patients 
treated between 1987 and 1990 with either triazo- 
lam or temazepam (about five in 100 for both). It 
should be noted that hostile dyscontrol frequently 
occurs when benzodiazepines are taken after or 
with alcohol (e.g., Terrell, 1988), which can be 
prevented in hospitalized patients. 

Irritable reactions have occurred on 0.5 mg 
triazolam after only two weeks of nightly use. 
A small number of Psychiatric inpatients were 
Studied by Soldatos, Sakkas, Bergiannaki, and 
Stefanis (1986) in an alternating schedule of pla- 
cebo for one week, triazolam for two weeks, and 
Placebo again for one week. Four of the five 
patients showed irritability on triazolam, which 
Persisted into the withdrawal week. Paranoid or 
hostile reactions occurred in three of the five 
Patients. Similarly, Bixler, Kales, Brubaker, and 
Kales (1987) found a greater incidence of hyperex- 
citability and withdrawal reactions with triazolam 
than with flurazepam or temazepam. Hostility 
reactions were reported only on triazolam. 


_Ina study sponsored by the manufacturer of 
triazolam the anger and 


mood scale more than d 
0.5 triazolam nightly for 
most no change was re 
placebo (Bliwise, 
Dement, 1988). Si 


tension ratings of the 
Oubled for subjects on 
five weeks, whereas al- 
corded for patients on 
Bliwise, Partinen, Pursley, & 
ince changes during withdrawal 
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were not statistically significant, the report con- 
cluded that rebound anxiety did not occur on 
triazolam. (However, with only seven subjects in 
each group, the chance of finding a statistically 
significant effect was low.) Using frequent poly- 
somnographic sleep recordings, the study re- 
ported no significant sleep benefit from triazolam 
beyond week 4 and rebound insomnia after dis- 
continuing triazolam (but not placebo). 

The marketing of triazolam was suspended in 
Great Britain, Norway, and Finland at the end 
of 1991; in France and Spain the sale of the 
0.25 mg tablet, but not the 0.125 mg tablet, was 
suspended. Toxic effects cited were disinhibitory 
reactions, anxiety, depression, and anterograde 
amnesia (Rothschild, 1992). After the FDA review 
in the United States, continued sale was approved 
but with a strong warning against chronic use or 
doses above 0.25 mg. Rothschild (1992) conducted 
an extensive literature search and evaluation from 
1975 to 1992. He found that behavioral disinhibi- 
tion during use of triazolam was associated with 
higher doses (0.5 mg and above) and higher pre- 
treatment levels of hostility. These reactions did 
not appear to occur more frequently on triazolam 
than on other benzodiazepines. An extensive re- 
view of the entire clinical trial database for triaz- 
olam by its manufacturer (Upjohn) similarly 
showed that infrequent hostile, depressive, or irri- 
table reactions occur equally often on triazolam 
and other short-acting benzodiazepines (Jonas, 
Coleman, Sheridan, & Kalinske, 1992). While the 
debate continues, it seems clear that minimal doses 
of benzodiazepine sedative/hypnotics should be 
used as seldom as possible and should not be 
used by persons prone to depression, hostility, 
or even moderate use of alcohol. 


Rebound Anxiety Although alprazolam (Xanax) 
has been designated as an antianxiety drug, it is 
often prescribed for sleep. If insomnia does not 
originally accompany anxiety, it may become a 
Problem when a patient attempts to stop alpra- 
zolam. Such withdrawal-induced insomnia may 
be the chief impediment to discontinuing the 
drug, even when anxiety is no longer a problem. 

Rebound anxiety reactions with hypnotic with- 
drawal (similar to rebound insomnia) may ag- 
Sravate pre-existing tendencies or occur for the 


first time (Adam & Oswald, 1989). Panic, fear, 
depression, and derealization, which may occur 
following chronic benzodiazepine use, can lead 
to increased use. By definition, repetitive with- 
drawal occurs with hypnotic use each morning. 


ALTERNATIVES 


The alternative non-benzodiazepine medication, 
buspirone (BuSpar), does not induce sleep. There- 
fore, it relieves withdrawal-induced insomnia only 
to the extent that it treats the anxiety itself. 
Although buspirone is used quite successfully 
in patients not on benzodiazepines and may 
even have an antidepressant action, it is often 
insufficient for patients already on benzodiaze- 
pines. Trazodone (Desyrel) can be used as a 
nocturnal sedative at low doses of 50-100 mg 
nightly without dependence and with the advan- 
tage of a possible antidepressant effect in pa- 
tients with mild depression or undiagnosed de- 
pendence. 


Zolpidem (Ambien) 


Zolpidem (Ambien) is a nonbenzodiazepine sed- 
ative/hypnotic recently approved in the United 
States, which stimulates a benzodiazepine sub- 
type. It belongs to a new class of tranquilizer 
drugs, the imidazopyridines (Sauvenet et al., 
1988). Zolpidem binds to a specific benzodiaze- 
pine/GABA site, the benzodiazepine-1 receptor 
(also called the omega-1 receptor), which differ- 
entiates it from drugs with exclusive benzodiaze- 
pine affinity (Langer, Arbilla, Scatton, Niddam, 
& Dubois, 1988). Action at this benzodiaze- 
pine-1 receptor has a strong hypnotic effect but 
only weak anticonvulsant and muscle-relaxant 
effects. Zolpidem has been described as rapid 
in onset (15 to 30 minutes), with an ideal dura- 
tion of action (six to seven hours). It is reputed 
to produce natural physiological sleep with no 
decrease in deep slow-wave sleep or REM dream 
sleep (Kryger, Steljes, Pouliot, Neufeed, & 
Odynski, 1991; Medical Letter, 1993). It is also 
claimed to be free of residual effects such as 
daytime drowsiness, anxiety, rebound insom- 
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nia, tolerance, withdrawal, dependence or abuse 
potential, significant memory impairment, and 
respiratory depression (Sauvanet et al., 1988). 
The adverse side effects of zolpidem appear 
equal to or a bit more frequent than with cur- 
rently available benzodiazepine hypnotics. These 
side effects include dizziness, drowsiness, fa- 
tigue, headache, memory disorders, confusion, 
and falls (Emeriau et al., 1988; Louvel et al., 
1988; Palminteri & Narbonne, 1988). The sug- 
gested dose of zolpidem is 10 mg at bedtime, 
taken when needed for sleep. 

In clinical trials, the effects of zolpidem on 
EEG and various aspects of sleep are no differ- 
ent from those of benzodiazepine hypnotics 
such as flunitrazepam and triazolam (Emeriau 
et al., 1988; Louvel et al., 1988). However, in 
contrast to benzodiazepine sedative/hypnotics, 
deep sleep stages (3 and 4) and REM sleep are 
not shortened (Kryger et al., 1991). Contrary 
to many studies (Kales, 1985) showing that toler- 
ance develops to triazolam and other hypnotics 
within one to two months, a company-spon- 
sored controlled trial found both zolpidem and 
triazolam to remain at full efficacy over three 
months of daily use (Louvel et al., 1988). 

As yet, there is no evidence that zolpidem 
has any adverse sexual effects, although its 
mechanism of action suggests that it is likely to 
decrease sex drive and response. Agonists as 
well as inverse agonists of GABA have been 
shown to have positive sexual effects in animals. 
Beta-carbolines, which cause excitement and 
anxiety, appear to bind to the same benzodiaze- 
pine/omega-1 site as zolpidem. Since beta-car- 
bolines have been shown to have positive excit- 
atory sexual effects in animals, zolpidem may 
be expected to have the opposite effect, namely 
depressed sexual excitation. However, zolpidem 
may have far weaker anticonvulsant and muscle- 
relaxing properties than benzodiazepines. Since 
muscular excitement and muscle spasm are in- 
herent components of orgasm and ejaculation, 
zolpidem may not have the significant adverse 
effects on sexual sensation and orgasm that can 
occur with stronger anticonvulsants. 

Although zolpidem may have the important 
advantage of less dependence and withdrawal, 
there is no reliable clinical evidence that it is any 


safer or more effective than currently available 
benzodiazepine/hypnotics. The claim of presery. 
ing natural physiological slow-wave and REM 
sleep would be a major advantage over benzo- 
diazepines. However, zolpidem is not a natural 
sleep factor and probably does not work through 
a natural endogenous sleep factors as do the 
benzodiazepines, which decrease slow-wave and 
REM sleep. 


METHAQUALONE (QUAALUDE) 


Methaqualone (Quaalude) was first synthesized 
in India in 1955 as an antimalarial drug, but 
was soon found to be an effective sedative/ 
hypnotic alternative to barbiturates. It was ap- 
proved in the United States in 1965 as a schedule 
V drug (minimal abuse potential); by 1971, it 
had become the sixth most popular sedative/ 
hypnotic. In the 1960s and 1970s, methaqualone 
became a popular “yuppie drug.” Like cocaine, 
it was considered nonaddicting and relatively 
safe, particularly when compared to barbitu- 
rates. In contrast to barbiturates, it was said to 
allow one to become “high” without excessive 
drowsiness. Due to its abuse by younger people, 
it was made a schedule II drug (high abuse 
potential) in 1984. 

Chemically, methaqualone is a quinozoline 
derivative, but its mechanism of action is un- 
known. Quinozoline drugs are active at (newly 
discovered) excitatory amino acid glutamate re- 
ceptors, but methaqualone does not appear to 
have any special affinity for these receptors. 
Unlike other hypnotics, it has minimal action 
on brainstem reticular arousing activity. Never- 
theless, it has also been shown to have anticon- 
vulsant, antitussive (cough), antispasmodic, and 
anesthetic (but not analgesic) efficacy. Metha- 
qualone acts within 10 to 30 minutes and its 
effects may last for about four hours. In over- 
dose, it differs from other sedative/hypnotics 
in that it sometimes can provoke seizure. Such 
convulsive effects occur more frequently with 
Mandrax, a combination of 250 mg methaqua- 
lone with 25 mg diphenhydramine. Like other 
barbiturates, methaqualone has depressive ef- 
fects and seizures occur upon withdrawal. 
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When methaqualone was used as a hypnotic, 
mild side effects occurred in about 5-10% of 
patients, including headache, dizziness, nausea, 
diarrhea, tachycardia, and skin rashes (Blum, 
1984). Paradoxical restlessness and anxiety were 
also frequently reported. Methaqualone is po- 
tentially lethal when used with alcohol or other 
depressant drugs. Although Yanagita and Miya- 
sato (1976) found that methaqualone did not 
produce dependency in rhesus monkeys, it served 
as a reinforcer when self-administered intrave- 
nously and could be expected to be subject to 
abuse. 


Sexual Effects 


Methaqualone became a street drug early in its 
“life” and most scientists lost interest in it. It is 
unfortunate that we do not know more about 
it. Methaqualone appears to have definite sexual 
effects, facilitating libido, receptiveness, erec- 
tion, and delaying orgasm/ejaculation. How- 
ever, because it is a depressant drug, the sexual 
effects tend to decrease with continued use. The 
popular reputation of methaqualone as a love 
drug and “heroin for lovers” practically ensured 
its abuse, similar to labeling MDMA as ecstasy. 

In a survey of college students, Kochansky, 
Salzman, Shader, Harmatz, and Ogeltree (1975) 
found that females preferred methaqualone even 
to marijuana as their “aphrodisiac of choice.” 
Its libido-raising property was effective in women 
due to its sedating, relaxing, anxiety-reducing, 
and mildly euphoric effects. Males preferred the 
drug because of its ability to make them “last” 
longer. Gay and his Haight-Ashbury clinical 
colleagues (1982) noted that 33% of drug-user 
Tespondents considered methaqualone useful 
for enhancing and prolonging sex, indicating 
that it delays orgasm/ejaculation. In place of 
orgasm, the drug produced “tingling numbness 
im the extremities and a rubberiness of the skin 
that pleasantly modify the physical sensations 
of sex” (Blum, 1984). Buffum (1982) also noted 
that it caused ataxic weakness of the extremities 
and had “an inhibitory action on polysynaptic 


Pathways, and produce[d] hind limb weakness 
i animals.” 


Much of the information on methaqualone’s 
“aphrodisiac” properties as they affect humans 
comes from researchers in San Francisco. How- 
ever, similar experiences have occurred with 
normal sedative doses of quaaludes (200-250 
mg). At Harvard’s McLean Hospital, lonescu- 
Pioggia, Bird, and Cole (1988) noted that meth- 
aqualone produced euphoria in nonaddict men 
and women even at the low dose of 200 mg, 
and sexual feelings were reported more often 
than would be expected from placebo. 

The failure of researchers to identify metha- 
qualone’s chemical actions indicates that the 
drug may affect unknown neural receptors and 
brain areas. The receptors may involve excit- 
atory amino acid glutamate transmission, but 
these do not seem to be either sigma or PCP 
receptors. The brain area involved in mediating 
the sexual effects is surely the limbic system 
rather than lower areas such as the hypothala- 
mus. Methaqualone has unexplained complex 
actions (neuronal underactivity or overactivity) 
that can be fatal. Discovering the chemical basis 
of methaqualone abuse may tell us much about 
the mechanisms of action that mediate obses- 
sive-compulsive sexuality and/or sex addiction. 


CONCLUSIONS 


Hypnotics as a class are subject to a variety of 
abuses. The most common is chronic use at 
normal dosage. The second form of abuse is 
the use of these sedatives to induce sleep and, in 
effect, to mask unresolved, anxiety-provoking 
issues related to job, life style, parents, children, 
or relationships. The better known form of 
abuse involves nontherapeutic doses taken with 
other drugs and/or alcohol. 

Disturbances in sleep and sex naturally in- 
volve limbic disturbances. An incomplete under- 
standing of this phenomenon and the absence of 
a comprehensive approach remain as challenges 
for the fields of psychology, psychiatry, and 
medicine. Currently, the medical approach to 
pharmacological narcosis is giving way to sleep 
clinics that emphasize the rhythmic methods of 
influencing limbic system dynamics and integra- 
tion. The degree to which these sleep disorder 
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centers include “mind” issues such as thought 
and emotion determines the comprehensiveness 
of the approach. 

None of the hypnotic drugs appears to act 
through natural sleep mechanisms. Because they 
depress or inhibit the nervous system, most have 
secondary effects responsible for the sedative ac- 
tion. As such, they are “insults” to normal physio- 
logical regulation, inducing changes for which the 
body is not prepared and may react against, as 
with rebounding insomnia or disruption of circa- 
dian rhythm and natural body cycles. 
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With the availability of more specific GABA 
and benzodiazepine drugs, there is a Possibility 
of synthesizing substances that are sleep-induc- 
ing but without the associated anxiety, mental] 
disablement, and sensation-reducing effects of 
currently available sedatives/hypnotics. Whether 
such drugs will be superior is questionable, since 
the antianxiety and relaxant properties of cur- 
rent benzodiazepine hypnotics may have posi- 
tive psychological benefits that facilitate their 
hypnotic action. 
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Antidepressants I: 
Tricyclics and MAO Inhibitors 


OBJECTIVES 


¢ To examine the direct and indirect sexual 
side effects of tricyclic antidepressants 


© To examine the direct and indirect sexual 
side effects of MAO inhibitor antidepres- 
sants 


Antidepressants have improved dramatically 
in regard to sexual side effects over the course 
of their development. The first-generation an- 
tidepressants, represented by the monoamine 
oxidase inhibitors (MAOIs) and tricyclics, are 
associated with significant degrees of sexual dys- 
function. With newer, synthetically engineered 
antidepressants such as bupropion and trazo- 
done, not only have sexual side effects been 
minimized but, in some cases, sexual function- 
ing has improved. 

The MAOIs and tricyclics are discussed pri- 
marily in this chapter; the newer antidepressants 
(bupropion, trazodone, SSRIs) will be addressed 
here, in the following chapter, and in chapters on 
Sexually effective drugs. As is the case with tran- 
quilizers, sedatives, and hypnotics, women are 
the greatest consumers of antidepressant medi- 
cations. Therefore, while the adverse sexual con- 
Sequences addressed in this chapter pertain to 
both sexes, the impact is greater for women. 


TRICYCLICS 


Tarvaie antidepressants characteristically require 
© to four weeks to work. Their action appears 


to involve rebalancing NA and 5-HT neural 
transmission; such rebalancing may normalize 
other body rhythms, including sleep and circa- 
dian hormonal activity. Tricyclics do not di- 
rectly affect levels of dopamine (DA), but they 
may restore dopaminergic sensitivity, which has 
been blunted due to the dysregulation intrinsic 
to depression. The best-known tricyclic side ef- 
fects are sexual dysfunction and weight gain. 
Depression itself can cause sexual dysfunction 
(Nofzinger et al., 1993). However, for some de- 
pressed patients, sexual dysfunction occurs for 
the first time with tricyclic treatment. Tricyclics 
can cause sexual problems directly, or as an in- 
direct result of sedation, weight gain, and other 
unpleasant side effects. Sexual dysfunction is a 
notable symptom of untreated clinical depres- 
sion in at least 50% of cases (Casper et al., 
1985; Nofzinger et al., 1993); this dysfunction 
is then further aggravated by medication. Hol- 
lister (1990) expressed the debilitating side ef- 
fects of tricyclics when he noted: 


Some years ago, a nice controlled clinical trial 
showed that imipramine was equal to a benzodiaz- 
epine for treating anxiety. My first comment was 
“how did they manage to get the patients to take 
it [the tricyclic]? . . .” Unless you are depressed, 
these are noxious agents. It is not surprising, there- 
fore, that patients went off tricyclics, which is 
why noncompliance is a major problem in treating 


depression with these drugs, let alone something 
else. 


Table 20.1 summarizes the Properties and side 
effects of tricyclic antidepressants. 
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Table 20.1 Profile of Tricyclic Antidepressants 


Daily Dose 


Amitriptyline (Elavil) 25-300 mg 
Clomipramine (Anafranil) 25-150 mg 
Desipramine (Norpramin, Pertofrane) 50-300 mg 
Dothiepin (Prothiapin*) 75-300 mg 
Doxepin (Sinequan, Adapin) 50-300 mg 
Imipramine (Tofranil) 50-300 mg 
Nortriptyline (Pamelor, Aventyl) 20-150 mg 
Protriptyline (Vivactil) 15-60 mg 
Trimipramine (Surmontil) 25-300 mg 


COMMON INDICATIONS 7 
Depression, chronic pain, eating disorders/bulimia, panic/phobia, anxiety, post-traumatic 
stress disorder, enuresis, and attention deficit hyperactive disorder (usually in children) 
MECHANISMS OF ACTION (GENERAL) 
Inhibits the re-uptake of norepinephrine and serotonin (S-HT) 
Modulates norephinephrine and 5-HT activity at the neural synapse 
MECHANISMS OF ACTION (SEXUAL) 
Positive Negative 
Increased adrenergic alpha, activity Decreased beta-adrenergic activity 
Decreased cortisol Decreased cholinergic activity 
Decreased histamine 
Decreased oxytocin 
Increased prolactin 
Increased serotonin 


DIRECT SEXUAL SIDE EFFECTS 


Desire disorders Orgasm irregularities Ejaculation irregularities Breast disorders 

(in both sexes) * Orgasmic inhibition ¢ Retarded ejaculation © Pain/tenderness 
Erection difficulties ¢ Anorgasmia ¢ Ejaculation without * Galactorrhea 
Dyspareunia ¢ Spontaneous orgasm orgasm © Gynecomastia 
Menstrual disorders * Anesthetic ejaculation 

(amenorrhea) 
Infertility 


INDIRECT SEXUAL SIDE EFFECTS 
Discomfort caused by dryness of skin, m 


omy ort) s 1 outh, and mucous membranes; constipation, edema, weight 
gain, indigestion, nausea, tash/itching 


» urinary problems (retention) 
sie disorders resulting in anhedonia, anxiety, nervousness, depression, detachment, irritability, mania, 
ervousness 


» Sensory loss, tremor, weakness 
as, headache, peripheral y; 
SEXUAL CONTRAINDICATIONS/BENEFITS 


Avoid with prior or current condition of May be useful for 
Desire disorders : 


¢ ) Vaginismus 

Erection disorders Dyed 
Anorgasmia , Hypersexuality 
Lubrication disorders Inhibited ejaculation 
Premature ejaculation 


‘asoconstriction, shortness of breath 
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Table 20.1 Continued 


ALTERNATIVES 

Trazodone (Desyrel): depression with insomnia, 
chronic pain 

Bupropion (Wellbutrin): depression, attention 
deficit disorder 

Fluoxetine (Prozac): depression, panic/phobia, 
eating disorders/bulimia, post-traumatic stress 
disorder 

Nefazodone (Serzone): depression 


EJACULATORY/ORGASMIC SUPPLEMENTS 
These drugs can be used in conjunction with tri- 
cyclics to reverse some side effects: bethanechol, 
neostigmine, and cyproheptadine. 


*Not available in the United States. 


Sexual Dysfunction 


Sex drive disorders are probably the most com- 
mon sexual side effects of tricyclics, and the 
most frequently overlooked. Erection and or- 
gasm/ejaculation difficulties are the most ap- 
parent. Tricyclics interfere with most body fluid 
secretions, including salivation, lubrication, pre- 
coital fluid, and ejaculatory volume. Dry mouth 
makes kissing difficult and promotes halitosis. 
Diminished vaginal lubrication can be corrected 
with artificial lubrication, and concern about 
diminished ejaculatory volume can be addressed 
with reassurance. If a patient is forewarned, 
these side effects are usually manageable. Many 
cases of ejaculatory delay are not reported be- 
cause men do not consider it to be a problem. 
However, continued inhibition of orgasm and 
ejaculation is associated with diminished desire, 
which usually leads to decreased frequency. 

Anorgasmia or delayed orgasm is now clini- 
cally recognized as a common tricyclic-induced 
sexual problem for women as well. While defi- 
ciencies in lubrication or genital feeling have 
not been reported in the literature, they are fre- 
quently mentioned by individual patients in clin- 
ical practice. Because of their antispasmodic and 
anesthetic properties, some patients are placed 
On tricyclics to treat genital pain and/or muscle 
spasm. Cases of female anorgasmia with tricy- 
clics have been reported by: 


* Couper-Smartt and Rodham, 1973: 100 
mg imipramine 


* Sovner, 1983: 150-200 mg imipramine 


Sovner, 1984: 60 mg nortriptyline 

Riley and Riley, 1986: 75-150 mg imipra- 
mine 

Steele and Howell, 1986: 150 mg imipra- 
mine 


Pontius, 1988: 225 mg desipramine 


Harrison et al. (1986) conducted a six-week 
placebo-controlled antidepressant trial with imip- 
ramine (200-300 mg) and phenelzine, using a 
comprehensive sexual questionnaire for both 
men and women. Male subjects (36/82) reported 
no significant sexual differences between imip- 
ramine and placebo in desire, enjoyment, erec- 
tion, nocturnal erection, or frequency of inter- 
course. However, orgasm and ejaculation were 
significantly more difficult with imipramine 
(mean dose = 289 mg) than with placebo. Fe- 
male subjects (46/82) reported no significant 
sexual differences due to imipramine. Orgasm 
during masturbation was somewhat more diffi- 
cult, but there was a small improvement in enjoy- 
ment, arousal, and orgasm during intercourse. 

Sexual dysfunction and weight gain more 
commonly occur after the initial six weeks of 
antidepressant treatment (Harrison, 1987). Con- 
sequently, the relatively small number of sexual 
side effects found in the Harrison et al. (1986) 
six-week study probably under-represented those 
that occur with long-term treatment. No studies 
examining the development of these long-term 
side effects have been conducted thus far. De- 
creases in sexual desire, erection, orgasm, and 
ejaculation are probably more frequent than 
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noted in the tricyclic literature, perhaps because 
the sexual dysfunction is automatically attrib- 
uted to depression instead of drug treatment. 
Several cases of ejaculation deficits with tri- 
cyclics were reported in a 1983 review by Mitch- 
ell and Popkin. Relying mainly on the cases 
reported to drug manufacturers, the researchers 
cited ejaculatory dysfunction with numerous tri- 
cyclics: amitriptyline (3 cases at 100 mg/day 
minimum dose), imipramine (4 cases at 75 mg/ 
day minimum dose), trimipramine (3 cases), de- 
sipramine (1 case), doxepin (1 case). Other re- 
ports (mostly single case studies) of ejaculatory 
dysfunction associated with tricyclics include 

(beginning with most recent): Rosenbaum and 
Pollack, 1988; Segraves, 1987; Yager, 1986; 
Glass, 1981; Nininger, 1978; Couper-Smartt and 
Rodham, 1973; Simpson, Blair, and Amuso, 
1965. Reports of desire and erection deficits due 
to tricyclics include (beginning with the most 
recent): Mitchell and Popkin, 1983; Clark, 
Schmidt, Schaal, Bondoulas, and Schuller, 
1979; Hekimian, Friedhoff, and Deever, 1978; 
Everett, 1975; Guilleminault, Carskadon, and 
Dement, 1974; Greenberg, 1965; Simpson et al., 
1965. In its surveillance program, the Federal 
Drug Administration reported erection prob- 
lems due to tricyclics in only 14 patients between 
1969 and 1977 (Petrie, 1980). In contrast to the 
minimal sexual side effects of antidepressants 
reported through surveillance monitoring, a high 
tate of sexual side effects may be found with 
careful questioning and detailed questionnaires. 
Balon, Yeragani, Pohl, and Ramesh (1993) inter- 
viewed 60 anxiety or depression patients (22 
men, 38 women) treated with various antide- 
Pressants for an average of 5.8 months. Sixteen 
of 29 patients (eight of 16 women, eight of 13 
men) reported sexual dysfunction on imipramine 
(usually, decreased libido and difficulty reaching 
orgasm), compared to six of 14 patients treated 
with fluoxetine. No sexual dysfunction was re- 
ported by five women treated with trazodone, 

‘ It appears that accurate reporting of sexual 
side effects associated with tricyclics has re- 
quired two decades of lag time, 
Indeed, the authors of a text on 
therapy stated that they “have s 


and counting. 
major sexual 
een no cases 
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of impotence secondary to antidepressant Use” 
(Schmidt, 1983). 

Clomipramine (Anafranil), amitriptyline (Ela. 
vil), and doxepin (Sinequan) appear to be the 
most sexually toxic tricyclics. While sexual dys. 
function on doxepin and amitriptyline appears 
strongly dose-dependent, negative sexual effects 
may be quite frequent even at relatively low doses 
of clomipramine. (The sexual effects of clomip- 
ramine will be discussed in the next chapter 
because of its particularly strong serotonin up- 
take action.) Dothiepin (Prothiapin), which js 
widely used outside the United States, has sexual 
side effects equivalent to amitriptyline. Clomip- 
ramine, amitriptyline, and doxepin are com- 
monly used in pain treatment clinics to treat 
chronic pain and diabetic neuropathy (Loldrup, 
Langemark, Hansen, Olesen, & Bech, 1989; Mag- 
ni, 1991; Max et al., 1992; Wright, 1994). These 
combination norepinephrine and serotonin up- 
take inhibitor antidepressants have been shown 
to be more effective than selective SSRIs in pain 
treatment (Max et al., 1992; Sindrup et al., 
1992). Imipramine (Tofranil) and protriptyline 
(Vivactil) have moderately severe sexual side 
effects. Although protriptyline has the same 
anticholinergic side effects as amitriptyline, it 
is more activating, sometimes causing jitteriness 
and insomnia, and causes fewer sexual prob- 
lems. Little is known about the sexual side ef- 
fects of trimipramine, but they are probably 
similar to those of imipramine, given their mo- 
lecular relationship. Desipramine (Norpramin, 
Pertofrane) and nortriptyline (Pamelor, Aven- 
tyl) have the least bothersome side effects in 
general (less sedation, less anticholinergic activ- 
ity, less postural hypotension, and less weight 
gain) and the fewest sexual side effects in partic- 
ular. While they have sexual effects similar to 
all the other tricyclics, these effects occur much 
less frequently. However, desipramine can cause 
irritability, possibly due to its activating proper- 
ties, and among clinicians is sometimes referred 
to as “the divorce drug.” However, this aspect 
of desipramine has not been documented in the 
literature. 

Tricyclics such as amitriptyline and clomip- 
ramine are notorious for causing weight gain, 


Ee) ee ee a ee ee 
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and sexual dysfunction can be a secondary ef- 
fect. Recovery from depression is often not com- 
plete because of weight gain and sexual dysfunc- 
tion. In addition to sexual dysfunction, weight 
gain is a serious cause of noncompliance and 
must be considered. In a three-year follow-up 
study of 107 panic/phobia patients treated with 
tricyclic antidepressants, Noyes, Garvey, Cook, 
and Samuelson (1989) found that 35% discon- 
tinued treatment due to side effects. (Thirty-four 
percent of patients gained five to 50 pounds.) 
Among the tricyclics, amitriptyline, doxepin, 
and clomipramine caused the most weight gain 
(five to 40 pounds), and desipramine the least 
(from zero to 10 pounds); imipramine and other 
tricyclics registered from zero to 30 pounds. 
These same tricyclics also caused the most and 
the least sedation, respectively, due in large part 
to their antihistamine effect. 

As a result of intolerable weight gain, 35- 
48% of patients terminated otherwise necessary 
long-term tricyclic antidepressant treatment. Al- 
though weight often decreases with tricyclic with- 
drawal, depression usually increases. Persistent 
sexual dysfunction triggered by tricyclic treat- 
ment may cause a low-grade depression (dysthy- 
mia) for many years after the original depressive 
episode and treatment. 


Male/Female Differences 


Tricyclics have similar sexual effects in both 
men and women: inhibited desire, orgasm/ejac- 
ulation difficulties, and diminished sensation. 
Diminished lubrication can become a problem 
for women who are not receptive to using artifi- 
cial lubrication and for menopausal women who 
are already experiencing decreased lubrication. 
Painful testicular swelling has been observed 
with desipramine (Deicken & Carr, 1987). Ai- 
zenberg, Zemishlany, Hermesh, Karp, and Weiz- 
man (1991) reported four case studies of patients 
experiencing painful ejaculation on either 125 
or 150 mg of imipramine or clomipramine, which 
did not occur when medication was discontinued 
or reduced to 75 mg. Balon et al. (1993) reported 
Painful “orgasm” (not differentiated from pain- 
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ful ejaculation) in four of 11 men treated with 
imipramine (dose assumed to be over 100 mg) 
but in none of 16 treated women. 

Reduced nocturnal penile tumescence (NPT) 
has been demonstrated with tricyclics. Kowal- 
ski, Stanley, Dennerstein, Burrows, and Ma- 
guire (1985) measured NPT in six normal male 
volunteers (18 to 35 years old) after two weeks 
of treatment with 150 mg of amitriptyline. Com- 
pared to placebo, amitriptyline caused decreased 
amplitude and duration of nocturnal erections. 
Decreased NPT has not been found with trimip- 
ramine (200 mg), which also does not alter REM 
sleep (Wohrmann, Steiger, Benkert, & Hols- 
boer, 1988). Karacan (1986) found decreased 
nocturnal erections in a narcoleptic man treated 
with 50-100 mg imipramine. 

The full significance of these NPT deficits 
reported by Kowalski et al. (1985) is difficult 
to evaluate because two weeks of treatment is 
too short for adequate evaluation of sexual side 
effects, especially with tricyclics. These subjects 
did not report subjective changes in erection, 
enjoyment, orgasm, or ejaculation, which is not 
surprising considering the brief time interval. 
The NPT results were compelling objective evi- 
dence that adverse physiological sexual effects 
occur early in treatment. With the exception 
of the selective use of tricyclics as analgesic/ 
antispasmodic treatment for painful intercourse, 
tricyclics other than desipramine or nortripty- 
line should not be prescribed if sexual function 
is a consideration. 


Sexual Benefits 


Tricyclics have occasionally been used in clinical 
practice to treat premature ejaculation, but their 
effectiveness is unpredictable and any value is 
usually complicated by diminished desire. In 
certain cases of dyspareunia and vaginismus, tri- 
cyclics have been used as an adjunct to therapy 
and other medical or surgical treatment. The 
tricyclics also may have limited value in the 
voluntary treatment of depressed patients who 
are also hypersexual. 


Isolated cases of paradoxical sexual responses 
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occur occasionally with drugs that usually affect 
sexual function adversely. There have been a 
few reports of direct sexual stimulation by clo- 
mipramine and imipramine (spontaneous ss 
gasm with yawning). Clomipramine has cause 
yawning accompanied by orgasm or “irresistible 
sexual urges” in two women and one man (Mc- 
Lean, Forsythe, & Kapkin, 1983). Semen emis- 
sion occurred repeatedly during defecation in a 
54-year-old man treated alternately with imipra- 
mine and desipramine (Brier, Ginsberg, & Char- 
ney, 1984). Sustained yawning (but not orgasm) 
was reported in a 30-year-old woman on imipra- 
mine (Goldberg, 1984). 


Alternatives 


The best approach for resolving tricyclic-induced 
sexual dysfunction is to substitute an alternative 
antidepressant (see Table 20.2). In some cases, 
supplementing tricyclic therapy with cholinergic 
Or antiserotonin agents may reverse the dysfunc- 
tion —but not without additional undesirable side 
effects. The alternative antidepressants with the 
least sexual side effects are bupropion (Wellbu- 


trin), trazodone (Desyrel), and the recently mar- 
keted nefazodone (Serzone). 


Table 20.2 Best and Worst Tricyclic 
Antidepressants 


Sexual Side Effects* 


Best Moderate Worst 
Desipramine Protriptyline Clomipramine 
Nortriptyline Imipramine Amitriptyline 

Dothiepin 
Doxepin 
Weight Gain 

Best Moderate Worst 
(0-10 pounds) (0-30 pounds) (5-40 Pounds) 
Desipramine Imipramine Amitriptyline 

Nortriptyline Doxepin 


Protriptyline Clomipramine 


“Decreased lubrication, decre 
gasmia, inhibited ejaculation 
Mitchell and Popkin, 1983: Noyes et al., 1989, 


‘ased sex drive, impotence, anor- 


of 


Cholinergic Agents The following research re. 
ported the favorable impact of bethanecho| 
(Urecholine) on sexual function and/or other 
tricyclic side effects: 


* reversed tricyclic-induced anorgasmia: Se. 
graves, 1987; Yager, 1986; Gross, 1987 


¢ relieved urinary retention and dry mouth 
but not loss of sexual desire and erection: 
Everett, 1975 


¢ decreased erection difficulties: Pollack and 
Rosenbaum, 1987 


¢ relieved constipation but did not reverse 
anorgasmia: Pontius, 1988 


¢ facilitated urination and orgasm in men 
after prostate surgery: Segraves, 1987; Ev- 
erett, 1975 


Bethanechol can cause nausea and dysphoria 
that is more unpleasant than the lack of orgasm. 
Therefore, it is preferable to switch to an antide- 


pressant without anticholinergic effects, when 
possible. 


Antiserotonergic Agents Despite their notori- 
Ous reputation, anticholinergic effects are prob- 
ably less important than serotonergic effects in 
tricyclic-induced sexual dysfunction in general 
and in Orgasm/ejaculatory deficits in particular. 
The following research on the antiserotonergic 
drug cyproheptadine (Periactin) was reported: 


* reversed anorgasmia due to tricyclic or 
MAOI antidepressants: Riley and Riley, 
1986; De Castro, 1985; Sovner, 1984 


* reversed imipramine-induced anorgasmia: 
Steele and Howell, 1986 


* eliminated anorgasmia when imipramine 


was replaced by desipramine: Steele and 
Howell, 1986 


® failed to reverse imipramine anorgasmia: 
Riley and Riley, 1986 


There are more undesirable side effects with 


i ne ge than with bethanechol. Cypro- 


eptadine has caused anticholinergic reactions 
fever, hypertension, dry mouth and eyes, trem- 
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or, and anxiety when used to reverse desipra- 
mine-induced anorgasmia (Pontius, 1988). When 
given to reverse phenelzine-induced anorgas- 
mia, cyproheptadine has caused irritability and 
even visual hallucinations (Kahn, 1987). Because 
of its antiserotonin and antihistamine proper- 
ties, this drug can also cause weight gain and 
sedation. Jenike (1990) noted that anorgasmia 
was common in obsessive-compulsive patients 
treated with clomipramine and fluoxetine. When 
cyproheptadine was prescribed to treat the sex- 
ual dysfunction, the majority of patients re- 
ported “intolerable fatigue” and one patient re- 
ported that his obsessive-compulsive traits had 
worsened. Similarly, Feder (1991) reported that 
cyproheptadine caused severe dysphoria and de- 
pression in three male patients who had devel- 
oped loss of orgasm during fluoxetine (Prozac) 
treatment. 

As noted, the most beneficial way to reverse 
antidepressant-induced anorgasmia is by reduc- 
ing doses or shifting to a different antidepres- 
sant. Patients can also be encouraged to ask their 
partners for more touching and direct genital 
stimulation. Bethanechol (10-30 mg) or cypro- 
heptadine (4-12 mg) can be taken about an hour 
prior to sexual activity but should be closely 
monitored for adverse reactions. Patients often 
find both drugs unpleasant and not worth the 
additional side effects. 

Yohimbine has also been shown to reverse 
anorgasmia induced by the tricyclic clomipram- 
ine and by SSRI antidepressants such as fluoxe- 
tine. When taken 90 minutes before intercourse, 
a patient on 150 mg of clomipramine became 
orgasmic again (Price & Grunhaus, 1990). Un- 
less there are disturbing side effects such as 
nausea or anxiety, yohimbine is a preferred sup- 
plement for reversing antidepressant-induced 
sexual dysfunction because it has antidepressant 
effects of its own. However, yohimbine may 
generate severe anxiety and cardiovascular side 
effects when combined with tricyclics. The dan- 
ger of such side effects would normally preclude 
Its use with tricyclics; this combination should 
be avoided. 

Currently, there are excellent alternatives to 
oe treatment. However, they may not al- 

Ys be as effective as tricyclics in treating de- 
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pression. Trazodone (Desyrel) can be substitut- 
ed when sleep is a major problem, because it 1s 
also an excellent sedative. Nefazodone (Serzone) 
is a new version of trazodone relatively free of 
sedation and sexual side effects. Bupropion (Well- 
butrin) is an effective alternative antidepressant 
unless patients find it too stimulating. Fluoxe- 
tine (Prozac) is also an alternative antidepres- 
sant; however, it can cause inhibited orgasm 
and decreased sexual desire. Sertraline (Zoloft) 
is an SSRI, equal in antidepressant efficacy to 
fluoxetine but with less associated anxiety. Ven- 
lafaxine (Effexor) is both a norepinephrine and 
SSRI; it has negative sexual effects apparently 
equal to fluoxetine, but it is possibly more po- 
tent as an antidepressant. As noted, when tricy- 
clics must be used, desipramine (Norpramin) 
and nortriptyline (Pamelor) are preferable in 
terms of sexual side effects. 


MONOAMINE 
OXIDASE INHIBITORS 


Monoamine neural activity is regulated by re- 
moval of synaptic amines either by re-uptake 
into the presynaptic nerve ending destruction 
by MAO enzymatic breakdown or activation 
of presynaptic autoreceptors. Supposedly, in 
depression monoamine levels are reduced, lead- 
ing to depressed mood, which can be corrected 
by tricyclic or MAO antidepressants, resulting 
in increased monamine activity. (See Table 20.3 
for the properties and side effects of MAOIs.) 
MAOIs are antidepressants that increase mono- 
amine (norepinephrine and serotonin) activity 
by blocking enzymes that metabolize mono- 
amines and removing them from synaptic nerve 
endings. 


Sexual Dysfunction 


Since the mid 1980s monoamine oxidase inhibi- 
tors (MAOIs) have been known to cause sexual 
problems fairly frequently (Harrison et al., 1985; 
Mitchell & Popkin, 1983). Reliable sources have 
Suggested a 20-40% incidence of sexual dys- 
function (Harrison et al., 1985, 1986; Buigues 


SEXUAL PHARMACOLOGY 


280 


Table 20.3 Profile of MAO Inhibitors (MAOIs) 


Daily Dose 
Isocarboxazid (Marplan) — mg 
Phenelzine (Nardil) a mg 
Tranycypromine (Parnate) 10-40 mg 


Moclobemide (Aurora*) 


COMMON INDICATIONS ‘ F : ; ; f 
Depression, atypical depression (hypersomnia, hyperphagia, mood reactive), panic/phobia, obsessive- 
compulsive disorder, eating disorder/bulimia 
MECHANISMS OF ACTION (GENERAL) 4 ; . 
Decreases the neural monoamine oxidase enzymatic metabolic breakdown of norepinephrine and serotonin 
Increases norepinephrine and serotonin activity at the neural synapse 
MECHANISMS OF ACTION (SEXUAL) 
Positive 
Increased adrenergic alpha, activity 
Decreased monoamine oxidase 


Negative 
Decreased beta adrenergic activity 
Decreased cholinergic activity 
Increased prolactin 
Increased serotonin 
Decreased testosterone 

DIRECT SEXUAL SIDE EFFECTS 


Desire disorders Orgasm irregulari- Ejaculation Breast disorders Menstrual Disorders 
(in both sexes) ties disorders © Gynecomastia © Amenorrhea 
Erection diffi- © Orgasmic inhi- © Retarded, © Galactorrhea 
culties bition inhibited ¢ Pain/tenderness 
* Diminished ¢ Premature 
number of or- ejaculation 
gasms diminished 


INDIRECT SEXUAL SIDE EFFECTS 


Discomfort caused by dryness of skin, mouth and mucous membranes; constipation, edema, indigestion, 
nausea, weight gain, rash/itching, urinary problems (retention) 


Mood disorders resulting in anhedonia, de 


Neurological disturbances resultin, 


Pression, detachment, mania, nervousness 
ig in analgesia, dizziness fatigue, hi i ia, sedation 
: i » headache, ataxia, paresthesia, sedation, 
tremor, muscular weakness Ses 
Vascular disturbances resulting in headache, 


shortness of breath 
SEXUAL CONTRAINDICATIONS/BENEFI 


TS 
Avoid with prior condition of 
; ¢ May be useful for 
Desire disorders A A 
Erection disorders ates ee 
Inhibited orgasms/ejaculation et ey 
Anorgasmia 
ALTERNATIVES 
SSRIs: panic, phobia obsession-compulsi i 
, , si i i imi: 
dea abate, Pulsion, atypical depression, depression, bulimia 


Wellbutrin (Bupropion 


): atypical depressio 
Nefazodone (Serzone): 


; n, depression 
depression 


*New reversible MAOI not yet available in United States, 
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& Vallejo, 1987). Information on the nature 
and extent of MAOI sexual side effects, how- 
ever, has been meager. Decreased erection has 
been noted occasionally under the label of impo- 
tence, but sex drive and orgasmic dysfunction 
are usually not examined. Reports on sexual 
drive or arousal difficulties with MAOIs have 
been sporadic. Lubrication deficits have never 
been mentioned. Monoamine oxidase inhibitors 
retard orgasm and ejaculation chiefly through 
increasing serotonin levels. Reports of anor- 
gasmia were frequent when MAOIs came back 
into popularity in the 1980s, after a decline in 
use during the 1970s. Numerous case studies of 
MAOI-induced anorgasmia appeared in psychi- 
atry journals during this time period. Given that 
MAOIs had been in use for more than 20 years 
prior to these reports of anorgasmia, it is reason- 
able to conclude that sexual side-effect questions 
were rarely asked. Indeed, only rare reports 
had appeared describing anorgasmia (in small 
population) due to phenelzine (Barton, 1979; 
Friedman, Kantor, Sobel, & Miller, 1978; Rapp, 
1979). 

Despite these published reports, anorgasmia 
was not mentioned in a comprehensive review 
of sexual dysfunction associated with antidepres- 
sants and MAOIs (Mitchell & Popkin, 1983). 

In 1982, two psychiatrists, Lynn Lesko and 
Nada Stotland, and a well-known sex therapist/ 
researcher, Taylor Segraves, reported three cases 
of female anorgasmia induced by either phenel- 
zine or isocarboxazid (Lesko, Stotland, & Se- 
graves, 1982). These patients were being treated 
for atypical depression, panic, and phobia. Re- 
ducing the dosage below 50 mg restored or- 
gasmic function but clinical effectiveness was 
jeopardized. 

Additional reports of MAOJI-induced anor- 
gasmia have surfaced since 1983 (Buigues & 
Vallejo, 1987; Harrison et al., 1985, 1986). An- 
orgasmia has been identified as occurring in 
conjuction with all three available MAOIs, but 
eae with phenelzine at doses above 45 mg. 

€re was no mention of impaired drive, arous- 
al, or lubrication, despite the absence of orgas- 
a climax. Fraser (1984) reported anorgasmia 
wae Sn Pointed out that patients usually did 

Port this dysfunction unless asked. 
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The sexual information on MAOIs was pri- 
marily anecdotal and by case report until 1985, 
when the first systematic study was performed 
by Wilma Harrison, Judith Rabkin and their 
colleagues at Columbia University (Harrison et 
al., 1985), who reviewed the charts of patients 
treated with imipramine, phenelzine, and tranyl- 
cypromine. Anorgasmia, retarded ejaculation, 
or decreased erection occurred in 31 patients 
(22%) treated with phenelzine. Only one of 41 
patients (2%) reported anorgasmia/impotence 
on tranylcypromine (an amphetamine-like MAOI) 
and only three patients (5%) reported sexual 
dysfunction on imipramine. Sexual dysfunction 
usually occurred with 45 mg or more of phenel- 
zine and became evident after four to 12 weeks 
of treatment. However, patients rarely discon- 
tinued phenelzine due to these sexual effects. 
For half of these patients, the dosage was not 
lowered, in spite of the adverse sexual side ef- 
fects. 

Harrison et al. (1986) followed their MAOI- 
antidepressant review with a controlled compar- 
ison trial of antidepressant-induced sexual dys- 
function. They compared the MAOI phenelzine 
with the tricyclic imipramine and placebo. 
Eighty-two subjects were treated for depression 
over a six-week period. A comprehensive sexual 
function questionnaire was administered, which 
encompassed the areas of desire, arousal, erec- 
tion, lubrication, orgasm/ejaculation, enjoyment 
and frequency. The results indicated that phen- 
elzine and imipramine caused more sexual dys- 
function than placebo in both women and men. 
There were no significant differences in erection 
or lubrication, but there was a trend toward a 
decline in erection. Decreases in desire, enjoy- 
ment, and orgasm/ejaculation were much more 
Pronounced with phenelzine than with imipra- 
mine. Sexual dysfunction was reported by 40% 
of the phenelzine patients, 30% of the imipra- 
mine patients, and only 6% of those on placebo, 
Among women, the only significant sexual defi- 
cit due to imipramine was absence of orgasm 
during masturbation. Only women with “good” 
Pirie apres Prior to drug treatment 

e; those with orgasmic difficul- 


ties at baseline showed little increased diffi 
iffi 
due to the drugs. a) 
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ion due to phen- 
h open trial of 
s and 


Subsequently, sexual dysfunct 
elzine was found in a six-mont! i 
35 panic disorder outpatients by Buigue: : 
Vallejo (1987). Sexual dysfunction occurred in 
27.3% of men and 16.7% of women. 


Male/Female Differences 


While men and women are physically affected 
similarly by MAOIs—both may lose desire and 
experience inhibition of orgasm/ejaculation — 
psychologically, the sexual side effects may be 
better tolerated by men, who often consider 
a delay of ejaculation an advantage. Women 
generally perceive inhibition of orgasm as unde- 
sirable. Tolerance of sexual side effects associ- 
ated with MAOIs also varies among women. 
For a woman who was rarely or never orgasmic 
before MAOI treatment, there is little probabil- 
ity that decreases in physical and sensory arousal 
will be noted. In addition, the conditions treated 
with MAOIs, such as panic, phobia, obsession- 
compulsion, and atypical depression, interfere 
with normal activity, including sex. Consequent- 
ly, patients may be willing to accept the sexual 
difficulties as much less bothersome than the 
problems that are eliminated. 

Bulimic women are typically sexually active 
(Abraham et al., 1985) and are frequently placed 
on drugs that dampen their interest and respon- 
siveness. From the Harrison and Rabkin (Rab- 
kin, Quitkin, Harrison, Tricarno, & McGrath 
1984) MAOI studies, we know that about one 
third of women treated with phenelzine report 
a major decrease in drive and/or orgasm, and 
that this sexual inhibition is more noticeable in 
women who are sexually active and responsive 
Despite this special vulnerability of Sexually Ye 
tive bulimic women to MAOI sexual side effects 
there have been no studies inv. 1 
side effects specifically in buli 
ed with MAO inhibitors. (So 
not use MAOIs with bulimics 
ger of a chocolate binge, which could induce a 
hypertensive crisis. Perhaps sexual function will 
eventually receive the same priority!) Drug doses 
in bulimia studies are typically quite high (60- 


estigating sexual 
mic women treat- 
me physicians do 
to avoid the dan- 


120 mg phenelzine), so that both weight gain 
and loss of sexual function would be expected 
Yet bulimia reports mention only postura] hy. 
potension, insomnia, diarrhea, and hypomania, 
There are few studies of psychotherapeutic treat. 
ment of psychosexual dysfunction in bulimic 
or anorectic patients; and the few reports that 
discuss this problem in eating disorder female 
patients indicated that they are frequently resis. 
tant to sex therapy interventions (Simpson & 
Ramberg, 1992; Zerbe, 1992). 


Sexual Benefits 


Prolonged erection (priapism) has been reported 
in association with phenelzine (Yeragani & Ger- 
shon, 1987). On the first day of treatment, a 
patient had erections that “lasted all night and 
part of the early morning.” These erections were 
not related to sexual desire and were described 
as uncomfortable. It is unlikely that phenelzine 
improves or prolongs normal or deficient erec- 
tion. Phenelzine may inhibit orgasm/ejaculation 
by serotonin potentiation; however, MAOIs have 
not been evaluated for treatment of premature 
ejaculation. Heightened sexual desire has not 
been reported with phenelzine except in associa- 
tion with hypomania. 


Alternatives 


Until fluoxetine (Prozac) became available in 
1988, MAOIs were often used to treat phobia 
and obsessive-compulsive disorders. Some doc- 
tors still prefer MAOIs, despite the need for 
rigid dietary regulation and predictable sexual 
complications. Although patients may tolerate 
adverse sexual side effects in exchange for other 
therapeutic benefits, presumably they would pre- 
fer an equally effective drug free of sexual com- 
Plications, 

MAOIs may be preferred for phobia and 
atypical depression due to their effectiveness. 
However, SSRIs should also be considered prior 
to using MAOJIs due to their lower level of side 
effects. Alprazolam (Xanax) is typically used in 
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place of MAOIs for the treatment of panic 
disorders. 

The new “reversible” MAOIs developed in 
Europe (€-8-, moclobemide) appear to require 
few, if any, dietary restrictions and seem to 
have comparatively low levels of side effects 
(Fairweather, Kerr, & Hindmarch, 1993; Versi- 
ani et al., 1992). Moclobemide is completing 
investigatory clinical trials in the United States 
for treatment of depression, panic, phobia, and 
obsessive-compulsive disorders, and can be ex- 
pected to be approved by the Federal Drug 
Administration and marketed in 1996. In a dou- 
ble-blind controlled study of 78 patients with 
social phobia treated with moclobemide, phen- 
elzine, or placebo over eight to 16 weeks, there 
was decreased libido and/or retarded ejacula- 
tion in 42.8% of patients treated with phenel- 
zine, in 3.6% treated with moclobemide, and in 
none treated with placebo (Versiani et al., 1992). 
Ina European double-blind parallel group study 
of 237 depressed patients treated with doxepin 
or moclobemide, Phillip, Kohnen, and Benkert 
(1994) found equivalent antidepressant efficacy 
but greater improvement of impaired libido, 
erection, orgasm, and ejaculation with moclobe- 
mide compared to doxepin. Additionally, there 
was one case of moclobemide-induced sexual 
hyperarousal. A recent open trial treating breast- 
cancer patients with moclobemide to reduce vaso- 
motor symptoms (flush frequency and severity, 
night sweats) showed definite improvement in 
11 of 15 women, though insomnia, tension, de- 
pression, irritability, and nausea showed no 
significant improvement (Menkes, Thomas, & 
Phipps, 1994). 
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Tranyleypromine (Parnate) causes far less 
weight gain and sexual dysfunction than phenel- 
zine (Nardil) or isocarboxazid (Marplan). Though 
less powerful and consistently less efficacious 
than phenelzine in our clinical experience, tran- 
ylcypromine is much better tolerated, particu- 
larly for chronic use. Although it is commonly 
assumed that tranylcypromine is metabolized to 
amphetamine, accounting for occasional cases 
of tranylcypromine abuse (Brady, Lydiard, & 
Kellner, 1991; Lichtigfeld & Gillman, 1992), am- 
phetamine has never been identified as a tranyl- 
cypromine metabolite (Jefferson, 1992); abuse 
is extremely rare and only reported in former 
substance abusers (Brady et al., 1991; Lichtig- 
feld & Gillman, 1992). 

Bupropion (Wellbutrin) may be an excellent 
choice for treatment of atypical depression. It 
has a PEA-like stimulating effect (similar to 
PEA “endogenous amphetamine”) and can re- 
duce weight and chocolate bingeing as well as 
enhance sexual function. Patients with atypical 
depression and obsessive traits are often ex- 
tremely sensitive and tend to withdraw when 
upset. The effects of bupropion can help these 
patients become more active and assertive with- 
out the considerable risk of hypomania that is 
always possible with MAOIs. Bupropion can 
also facilitate psychotherapy, but requires care- 
ful monitoring. If bupropion causes excessive 
nervousness, weight loss, or compulsive sexual- 
ity, it should be discontinued. A controlled- 
release long-acting form of bupropion should 
be marketed in the near future, which would 
lessen the possibility of nervousness or seizure. 


Antidepressants II: 
Serotonin Uptake Inhibitors, 
Trazodone, Lithium 


OBJECTIVES 


To identify the sexual and paradoxical ef- 
fects of serotonergic antidepressants 


To explore the unique properties of trazo- 
done 


* To explore the sexual side effects of lith- 
ium in relation to the impact of bipolar dis- 
order on sexual function 


Animal research has indicated that serotonin 
has an inhibitory effect on sexual function, while 
dopamine is generally stimulatory. Due to this 
reciprocal action between serotonin and dopa- 
mine, sexual effects can occur as much through 
ashift in the dopamine-serotonin balance as through 
an increase or decrease of either one alone. Ef- 
fects may fluctuate due to compensatory re- 
actions involving changes in metabolism and 
sensitivity. Furthermore, excessive activity in a 
neurotransmitter can lead to exhaustion or a re- 
fractory period, during which time the charac- 
teristic effects of that transmitter are reversed. 
Because of its erratic nature, dopamine activity 
Is more subject to such refractory or inverse 
reactions than is serotonin. 

While serotonin activity is slower and more 
regular than that of dopamine, when serotonin 
Is disrupted the result can be more acute emo- 
Honally and psychologically. Some people have 


(genetically or otherwise defective) unstable se- 
rotonin systems. For these individuals stability is 
rarely achieved; rather, they live with an internal 
“floating” thermostat subject to erratic reversals 
that are more characteristic of the dopamine 
system. These individuals therefore are more 
vulnerable to rapid mood shifts from depression 
into hypomania; also they are more likely to 
manifest paradoxical reactions to serotonin po- 
tentiation (such as hypersexuality and suicidal 
ideation). 

From this perspective, fluoxetine (Prozac), a 
serotonin uptake inhibitor (SSRI), would reduce 
sexual excitement, and alprazolam (Xanax), a 
benzodiazepine, would have little direct effect; 
indeed, this is what has been verified in clinical 
practice. In addition, SSRIs should have a bene- 
ficial effect on premature ejaculation (i.e., delay 
orgasm/ejaculation), while benzodiazepines will 
be a little direct help; this has also been con- 
firmed in clinical practice. 

Trazodone has mild negative and positive sex- 
ual properties. Many of its effects in relation to 
serotonin are paradoxical. It has particularly 
unpredictable effects on erectile function. Lith- 
ium is a difficult drug to evaluate because it is 
used to treat an underlying disease with a wide 
range of sexual manifestations that can resolve 
spontaneously. Effective treatment can also al- 
ter sexual function from either extreme. In this 
complex sexual setting, it still appears that lith- 
ium has adverse sexual properties of its own. 
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SEROTONIN UPTAKE 
INHIBITOR ANTIDEPRESSANTS 


The serotonin uptake inhibitors illustrate oe 
merous principles simultaneously: that psycho- 
tropic medications can have dramatic effects on 
sex; that the effects on men and women can 
be dramatically different; and that these same 
drugs can be selectively used to treat sexual 
dysfunction. Drugs like clomipramine and flu- 
oxetine have been among the most fascinating 
sexually significant antidepressants to date. Flu- 
oxetine has been a controversial and public 
drug, but its notoriety has just begun. Recently 
it has been identified as a dependable treatment 
for premature ejaculation; in men and women, 
it inhibits orgasm and reduces desire, 

With the success of Listening to Prozac, this 
drug has become even more public, yet with its 
potent sexual effects, sexual aspects are barely 
mentioned —which further illustrates the degree 
to which sexual consequences of the drugs physi- 
cians prescribe are not recognized. Peter Kramer 
(1993) describes a man who found his interest 
in pornographic literature distinctly diminished 
while taking Prozac, If this effect were studied 
further, and found to be consistent, together 
with the known effect Prozac has on diminishing 
Sex drive and orgasm, it may have some selective 
clinical value in the treatment of sex offenders 
and pedophiles. 


Clomipramine (Anafranil) 


In humans, clomipramine increases both ACTH 
ts 1989). Many 


(Cole, Groom Link, O’F, 
, : ana- 
pearl 1976; Jones, Luscombe, & Gresin 
> Langer et al., 1980) due to its ser ic 
otone) 
effect (Golden et al., 1989). Clomipramine ig 
five times as potent as imipramine in blockin 
the dopamine DA-2 receptor that inhibits oe 


lactin (Richelson & Nelson, 1984), Several ¢ 
reports of clomipramine-induced lactation-pala 
torrhea have been linked to this increase in = 
lactin (Anand, 1985; Mills, 1979), Fowlie and 
Burton (1987) noted a three-month history of 
galactorrhea, breast engorgement, loss of libj. 
do, and sneezing in a 20-year-old woman treateq 
with 50 mg/day clomipramine. Plasma Prolac. 
tin was found to be grossly elevated. With dis. 
continuance of the drug, all Symptoms resolveq 
and prolactin returned to normal levels, Clomip- 
ramine increases beta-endorphins in the Tat hy- 
pothalamus, whereas other antidepressants (imip- 
ramine, desipramine, amoxapine, and mianserin) 
decrease beta-endorphins in this region (Kuru- 
maji, Mitsushio, Ichikawa, & Shibuya, 1986), 
This increase appears to occur through stimula- 
tion of serotonin; serotonergic agents such as 
fluoxetine, L-tryptophan, 5-HTP, and quipazine 
also increase plasma beta-endorphins (Meltzer 
et al., 1982). 


Sexual Dysfunction Sexual dysfunction due to 
clomipramine treatment is frequent and quite 
often severe. Perhaps the most comprehensive 
evaluation of the negative sexual side effects of 
this drug was published in a multicenter collab- 
orative report of 520 patients treated over 10 
weeks for obsessive-compulsive disorder (OCD) 
(DeVeaugh-Geiss, Landau, & Katz, 1989). The 
average clomipramine dose was 200 mg/day 
(100-300 mg/day range). The sexual side-effect 
findings for male patients are shown in Table 
21.2 (information provided by the manufacturer 
included in clomipramine’s labeling is also shown 
in Table 21.2). Note that ejaculation failure is 
between 41-42% and impotence between 15- 
20%. Apparently decreased female sexual func- 
tion (orgasm or lubrication) was either not ex- 
amined or not noted. 

Other side effects noted in this report which 
could adversely affect sexual activity included 
fatigue (38% versus 13% on placebo), somno- 
lence (49% versus 14% on placebo), constipa- 
tion (44% versus 9% on placebo), dizziness 
(53% versus 11% on placebo), and tremor (53% 
versus 2% on placebo), as well as nausea, dys- 
Pepsia, dry mouth, and nervousness. Surpris- 
ingly, at the end of eight weeks, weight gain 
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Table 21.1 Profile of Serotonin Uptake Inhibitors 


Daily Dose 
Clomipramine (Anafranil) 50-300 mg 
Fluoxetine (Prozac) 10-80 mg 
Fluvoxamine (Luvox) 50-300 mg 
Paroxetine (Paxil) 10-50 mg 
Sertraline (Zoloft) 50-200 mg 
Venlafaxine (Effexor) 75-375 mg 
COMMON INDICATIONS 
Depression, obsessive-compulsive disorder, panic, and phobia 
MECHANISMS OF ACTION (GENERAL) 
Work through selective serotonin-uptake inhibition 


MECHANISMS OF ACTION (SEXUAL) 
Negative 
Increased cortisol 
Increased opioids 
Increased prolactin 
Increased serotonin (5-HT) 


DIRECT SEXUAL SIDE EFFECTS 
Desire disorders Erection difficulties Orgasm irregularities 
(in both sexes) ¢ Inability/difficulty ob- © Orgasmic inhibition 
© Hyposexuality taining erection ¢ Anorgasmia 
¢ Hypersexuality ¢ Decreased quality of e Spontaneous orgasm 
erection 
© Decreased or absent 
nocturnal/morning 
erections 
Ejaculation irregularities Menstrual disorders Breast disorders 
Retarded ejaculation eAmenorrhea 
¢ Ejaculatory inhibition 
¢ Premature ejacula- 
tion (improved) 
© Dyspareunia 
INDIRECT SEXUAL SIDE EFFECTS 
Discomfort caused by constipation, indigestion, nausea, rash/itching 


¢ Gynecomastia 
© Galactorrhea 


Mood disorders resulting in anhedonia, nervousness, anxiety, detachment, mania 
Neurological disturbances resulting in dizziness, fatigue, movement disorder, sedation, 
sleep disturbances, sensory loss, tremor, muscular weakness 
SEXUAL CONTRAINDICATIONS/BENEFITS 
Avoid with prior condition of May be useful for 
Sex drive disorders Premature ejaculation 


Impotence Sex offenders? 
Ejaculatory disorders 


Anorgasmia 
ALTERNATIVES 
Bupropion (Wellbutrin) 
Nefazodone (Serzone) 
Trazodone (Desyrel) 
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Table 21.2 Clomipramine-Induced Sexual Dysfunction in Males 


Clomipramine Placebo 


DATA FROM DEVEAUGH-GEISS ET AL., 1989 
Ejaculation Failure 41% (46/111 males) 2% (2/121 males) 


Libido Change 


18% (47/260) 


7% (3/260) 


Impotence 15% (17/111 males) 2% (2/121 males) 


LABELING FOR CLOMIPRAMINE 
(Federal Drug Administration Approved) 


Ejaculation Failure 
Libido Change 
Impotence 


2% 
3% 
3% 


on clomipramine (7% increase) was not much 
greater than on placebo (8% versus 7% in one 
study and 14% versus 3% in another). Over the 
long term, weight gain on clomipramine can be 
as great as on phenelzine (Nardil). Clomipra- 
mine’s FDA-approved labeling indicates weight 
increase in 18% of patients (versus 1% on pla- 
cebo). This weight-gain effect is apparently due 
to clomipramine’s tricyclic Properties (antihista- 
mine) rather than to its selective serotonin reup- 
take inhibiting property. 

An eight-week double-blind study by Montei- 
to, Noshirvani, Marks, and Lelliott (1987) found 
even greater sexual dysfunction due to clomipra- 
mine. OCD patients were not forewarned of pos- 
sible sexual side effects and patient reports were 
obtained during routine assessments. (Other drugs 
were not permitted.) Mean clomipramine dose 
was 140 mg/day (25-200 mg/day Tange). Diffj- 
culty in achieving orgasm started within the first 
few days on 25-50 mg/day and anorgasmia typ- 
ically occurred after 100-150 mg/day. Most pa- 
tients found it “hard work” trying to reach or- 


gasm and became frustrated with sex. Specific 
results included: 


° Reduced or total absence of orgasm/ejacu- 
lation was reported by 22 of 24 (92%) pre- 
viously orgasmic patients (17 men, 7 wom- 
en); total lack of Orgasm occurred in 70%. 


¢ Among 7 women, orgasm was delayed in 
1 and absent in 5, 


¢ Among 17 men, orgasm/ejaculation was 
delayed in 3 and absent in 13. 


° Orgasm was less intense in 13 of 24 patients 
and there was less satisfaction with orgasm 
in 13. 


¢ Sexual desire was reduced in 9 of 24 pa- 
tients (3 women, 6 men), but 8 of these 9 
considered disinterest to be secondary to 
anorgasmia. 


¢ Erection or lubrication was reduced (slight- 
ly) in only 4 of 24 patients (2 women, 2 
men) and 2 of these 4 considered the reduc- 
tion to be secondary to anorgasmia. 

* Frequency of sexual activity decreased in 
7 of 24 patients (3 women, 4 men), but 5 
attributed this decrease to anorgasmia. 

° Pain at orgasm was noted by 4 men and 
3 reported pain during urination. 

* Due to sexual side effects, 5 of 24 patients 
reduced or occasionally stopped taking 
clomipramine. 

* No changes in sexual function or orgasm 
Occurred in 9 patients on placebo (5 wom- 
en, 4 men). 

® Sexual difficulties remained throughout 6 
months of treatment on clomipramine but 
disappeared within 3 days of discontinuing 
the drug. 

* Of the 2 patients who did not = 
delayed or absent orgasm, one women 1 
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fused to take more than 25 mg/day due 
to other side effects and the other was a 
transvestite who reduced masturbating from 
20 to 2 times a week. 


Interestingly, the high percentage of patients 
experiencing anorgasmia due to clomipramine 
reported in Monteiro el al.’s (1987) study was 
not evident from a physical symptoms question- 
naire, which asked the patients to rate them- 
selves for sexual difficulties on a four-point scale 
from “no problem” to “severe.” Thirty-six per- 
cent of patients with clomipramine-induced an- 
orgasmia checked “no problem,” despite spon- 
taneously reporting, or readily admitting to, 
anorgasmia during interviews with the investiga- 
tors. (Some patients even admitted secretly re- 
ducing their drug dose because of the sexual 
side effects.) An earlier clomipramine-OCD trial 
using this same questionnaire failed to show a 
difference in sexual difficulties between clomi- 
pramine and placebo (Marks, Stern, Mawson, 
Cobb, & McDonald, 1980). During Monteiro’s 
1987 study, spontaneous reports of anorgasmia 
by about a third of the patients caused the 
investigators to interview all patients in detail. 
A possible reason for the better communication 
between patient and investigator in this study 
was that patients being tested on clomipramine 
were also receiving psychotherapy. 

Despite the above findings of 40-90% orgasm/ 
ejaculation delay or failure, clomipramine review 
articles generally cite a 15-20% rate of ejacula- 
tion failure (Kelly & Myers, 1990), possibly dis- 
tegarding cases of less severe ejaculatory delay 
and cases where ejaculation failure is not re- 
Ported by male patients who sometimes consider 
it a benefit. Nonetheless, research clearly indi- 
Cates that orgasm and ejaculation are both de- 
layed in men, and one may assume that orgasm 
is often delayed or may be eliminated in women, 
though orgasm deficits are seldom cited. Libido 
decreases are cited in 3-20% of patients, but the 
relation of these decreases to orgasm or ejac- 
ulation inhibition is seldom discussed. An early 
report from the manufacturer of clomipramine 
pa 1979) cited adverse sexual effects 

0 of men and 1% of women on low doses 
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of clomipramine (15-30 mg/day). Adverse ef- 
fects included reduced libido, reduced activity, 
impotence, and delayed or absent orgasm/ejac- 
ulation. These effects were dose-related, even 
at low levels. 

While the report of spontaneous orgasm or 
ejaculation in a few patients on clomipramine 
(McLean et al., 1983) gained notoriety, negative 
reports of clomipramine-induced sexual dys- 
function quietly accumulated. Quirk and Einar- 
son (1982) reported one man and two women 
who became anorgasmic within one month of 
starting clomipramine (50-100 mg/day). Anor- 
gasmia disappeared when clomipramine was dis- 
continued and did not recur when two of these 
patients were subsequently treated with desipra- 
mine. 

Yassa (1982) described three men who com- 
plained of impotence within a week of starting 
clomipramine (50 mg/day or more). In two cases, 
sexual desire was also reduced. Fraser (1984) 
reported two women who became anorgasmic 
due to clomipramine (75-100 mg). Steiger, Hols- 
boer, and Benkert (1988) showed severe reduc- 
tion (about 75%) in the natural erections of a 
normal volunteer treated with 100 mg/day clo- 
mipramine, indicating that clomipramine can 
disturb erection as well as orgasm/ejaculation. 

A recent study of 11 depressed men (mean 
age = 39.2 years) treated for three months with 
75 mg/day clomipramine compared hormonal 
and ejaculate sperm parameters to those of an 
age-matched untreated group of non-depressed 
men with erectile dysfunction (Maier & Koinig, 
1994). Though hormonal levels and functioning 
were within the normal range for both groups 
(FSH, LH, GnRH, testosterone, prolactin, es- 
tradiol), all sperm samples in the clomipramine- 
treated group were abnormal (reduced volume, 
motility, and abnormal morphology) compared 
to 37% in the untreated group, a normal figure 
for this age range. 

Sexual side effects of clomipramine have 
been noted much less frequently when it has 
been used as an antidepressant than in obsessive- 
compulsive disorder Studies, suggesting a par- 
ticular Susceptibility to these sexual effects in 
obsessive-compulsive patients. More likely, the 
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discrepancy reflects the inadequate recognition 
of negative sexual effects by investigators con- 
ducting antidepressant research. Company data 
on clomipramine side effects distributed in 1988 
to doctors participating in an open OCD treat- 
ment program showed 0-5% incidence of ejac- 
ulatory and orgasm delay, impotence, and 
decreased libido in antidepressant trials, but 10- 
20% in OCD trials. However, even the antide- 
pressant treatment studies found high levels of 
weakness, drowsiness, somnolence, lethargy, 
dizziness, tremor, nausea, constipation, blurred 
vision, and dry mouth. Along with frequent 
weight gain, these various nonsexual side effects 
are bound to cause sexual dysfunction in many 
patients. 

The higher rate of adverse sexual effects from 
clomipramine noted in OCD patients in these 
studies may be age-related: these patients are 
younger (usually the mean age is about 35) than 
in antidepressant trials. Unfortunately, older 
patients may be more tolerant of sexual deficits 
or expect them as a result of aging, and doctors, 
assuming that sexual responsivity is less impor- 
tant for the elderly, may not ask pertinent ques- 
tions. Younger patients may be more sexually 
active, more bothered by decreased sexual re- 
sponse, and more likely to report sexual prob- 
lems. However, because clomipramine is often 
prescribed for obsessive-compulsive disorder in 
children and adolescents, who may have no frame 
of reference for sexual function or who may pass 
through puberty on a drug that makes them dys- 
functional, there is cause for concern. 

In animal research, Everitt ( 1977) showed that 
clomipramine (10 mg/day) reduced both Passive 
and active sexual behavior (lordosis and solic- 
iting) in estrogen-primed Teceptive female rats. 
Particularly striking inhibitory sexual effects of 
clomipramine were shown in four female rhesus 
monkeys (Everitt, 1977, 1980). Sexual invita- 
tions (Proceptive sexual behavior) to male mon- 
keys decreased to near zero and refusals of male 
attempts to mount (receptive lordosis) increased 
dramatically, Negative sexual effects quickly dis- 
appeared when clomipramine was discontinued. 
These changes have not been observed in hu- 
mans, largely because the effect of this drug on 
women has not been investigated sufficiently. 


Although the finding of anima] Studies Cannot 
be automatically attributed to humans, these 
particular results suggest the need for further 
research. 


Sexual Benefits Due to its apparent ability tg 
inhibit orgasm, clomipramine has been used for 
many years in Europe as a treatment for prema- 
ture ejaculation. (It was not available in the 
United States until 1989.) However, little formal 
research has been conducted on this application, 
and little is known about how often or how 
long clomipramine is effective for this purpose, 
In animal research, clomipramine has been shown 
to prolong ejaculation latency in rats (Ahlenius, 
Heimann, & Larsson, 1979). A greater effect 
was seen at the lowest dose (1.5 mg/kg) than 
at higher doses (3 and 6 mg/kg). Delayed ejacu- 
lation was also observed with the direct seroto- 
nin precursor 5-HTP but not with the selective 
SSRIs zimelidine and alaproclate. In human 
research, Eaton (1973), an English psychiatrist, 
noted benefit in 12 of 13 patients treated for 
premature ejaculation. Improvement occurred 
within two weeks to two months on doses of 30 
to 75 mg/day. While some patients required 75 
mg/day for Satisfactory effect, others could not 
ejaculate at all at this dose. 

A double-blind trial of clomipramine treat- 
ment of premature ejaculation was reported by 
Goodman (1980), a psychosexual therapist and 
general practitioner in England. All men were 
in steady sexual relationships, were free of af- 
fective disorders, and had not benefited from 
“squeeze” technique training. Twenty patients 
entered the trial, but four soon withdrew due to 
nervousness, side effects, or protocol violations. 
Consequently, only seven patients started on 
clomipramine and nine on placebo. In the first 
Part of the study, which was double-blind, pa- 
tients were treated for four weeks on 10-40 mg/ 
day. Subsequently, they were treated openly on 
clomipramine for a further four weeks. Overall, 
this study was methodologically inadequate for 
a number of reasons: too few subjects, inade- 
quate time in the double-blind, and possibly too 
low dosage. No difference was noted between 
clomipramine and Placebo over One month at 
the maximum dose of 40 mg. Subsequent im- 
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provement on open clomipramine could have 
been a placebo response. Furthermore, the global 
evaluation did not define with precision to what 
extent premature ejaculation decreased. There 
is no evidence from this study of a reliable and 
usable action of clomipramine on premature 
ejaculation. 

Another small double-blind study in France 
(Porto, 1980) showed significant ejaculatory im- 
provement in 75% (6 of 8) of clomipramine- 
treated patients compared to none on placebo 
(0 of 10). Patients were self-treated for approxi- 
mately five weeks with 30 mg/day (10 mg three 
times a day). However, since patients were given 
all their medication at the start of the study 
(bottle of 300, 10 mg tablets), protocol viola- 
tions were likely; patients would be tempted to 
try a large enough dose to determine whether 
they had been given the real drug or placebo. 

A more noteworthy double-blind study of 50 
patients treated for premature ejaculation was 
reported by endocrinologists at Cairo University 
in Egypt (Girgis, El-Haggar, & El-Hermouzy, 
1982). Patients were given either 20 mg/day 
clomipramine or placebo for six weeks and then 
crossed over to the other drug condition for six 
weeks. Measurement was based on responses to 
two questions, self-answered after each occasion 
of sexual intercourse: “Was the sex act satisfac- 
tory?” and “Did you suffer any inconvenience 
during treatment?” Eight of 25 (32%) patients 
initially assigned placebo and 3 of 25 (12%) as- 
signed clomipramine dropped out after the first 
visit “for no apparent reason.” During the initial 
six weeks, clomipramine-treated patients report- 
ed 50.8% “satisfactory” intercourse, significant- 
ly different from the 32% rate in the placebo 
group. During the crossover, clomipramine pa- 
Uents switched to placebo maintained their “sat- 
isfaction” rate (52%), while placebo patients 
Switched to clomipramine improved significant- 
ly from 32% to 49% satisfactory intercourse. 
The continued benefit over six weeks shown 
by clomipramine patients switched to placebo 
indicated that at least some treatment carry-over 
bok exists. The major defect of this study 
Me inadequately refined measurement of 
ie ement. The beneficial effect on only 20 

Y clomipramine was surprising and sug- 


gested that, at least to some extent, premature 
ejaculation could be treated by this very low 
dose, thus avoiding serious side effects. 

Five case studies of clomipramine as treat- 
ment for premature ejaculation have been re- 
ported by a Canadian psychiatrist (Assalian, 1988). 
Improved control of ejaculation occurred in all 
cases in two to seven days on a 20-25 mg/day. 
Two patients only took clomipramine when need- 
ed (i.e., when sexual activity was anticipated, 
such as on weekends). Continued improvement 
was noted by two patients on follow-up inter- 
views 12 and 18 months later. Premature ejacu- 
lation returned in one patient who had decreased 
his dose from 25 to 10 mg/day due to sedation; 
ejaculatory control returned when the dose was 
increased to 25 mg/day. 

Ina double-blind, placebo-controlled trial of 
clomipramine treatment of premature ejacula- 
tion in 15 couples, Althof, Levine, Corty, Risen, 
and Stern (1994) noted a 500% increase in time 
to ejaculation on 50 mg clomipramine and 250% 
on 25 mg (both increases significantly greater 
than on placebo). Significant improvements were 
noted on men’s and women’s sexual satisfaction 
and men’s psychological well-being and marital 
satisfaction scores. At a two-month follow-up 
after discontinuing clomipramine, all sexual gains 
were no longer present, except for men’s marital 
satisfaction scores. 

The results of these small studies indicate that 
clomipramine can either improve control in pre- 
mature ejaculators or sufficiently delay orgasm/ 
ejaculation. Since the effect often occurs in only 
a few days and at doses as low as 20 mg/day, it is 
not simply due to clomipramine’s antidepressant, 
antipanic, or antiobsessive actions, which take 
longer (two weeks or more) to occur and require 
higher doses (50-250 mg/day). Furthermore, 
for some patients satisfactory response can be 
maintained without daily treatment. 

In our clinical practice, many patients have ex- 
perienced some degree of improvement in ejacu- 
latory control with clomipramine. Some patients, 
however, have complained that the drowsiness 
and fatigue from the drug were worse than the 
premature ejaculation. With prolonged use, con- 
stipation and weight gain are likely, even at low 
doses (20-75 mg/day). Many premature ejacula- 
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tors may be Type A personalities who cannot 
tolerate medications that decrease their pe 
and alertness. Although published studies claim 
that erection is not decreased, the delay or ab- 
sence of orgasm/ejaculation often undermines 
sexual desire and erectile function. For many 
patients, the ejaculatory delay effect LENT SS 
quire as much time to occur as the antidepres- 
sant effect (two to five weeks). Moreover, doses 
higher than 25 mg/day are usually necessary, 
and ejaculatory delay usually disappears soon 
after stopping clomipramine (particularly if there 
is no concurrent therapy). 

Although Assalian (1988) has attributed the 
inhibition of ejaculation to a blockade of adren- 
ergic receptors, as is noted with phenoxybenza- 
mine, the effect is actually quite different from 
phenoxybenzamine. Semen is ejaculated nor- 
mally when orgasm occurs with clomipramine, 
in contrast to the dry orgasm occurring with 
phenoxybenzamine. Instead of blocking ejacu- 
lation, clomipramine reduces the buildup to or- 
gasmic climax and orgasm itself. In our clinical 
practice, we have found that peripheral penile 
sensations are also blunted. The effect is identi- 
cal to the orgasm/ejaculation delay we have 
found with much more selective and powerful 
SSRIs, such as Paroxetine. Consequently, we 
Suspect it is due to serotonin uptake inhibition 
(rather than adrenergic blockade), which po- 
tentiates the blunting action of serotonin over 
excitement and impulsive reactions. Colpi, Fan- 
ciullacci, Aydos, and Grugnetti (1991) measured 
sacral and dorsal nerve/cortical evoked responses 
and genital sensory thresholds in 15 premature 
ejaculators before and during successful treat- 
ment over 30 days with 20 mg/day clomipra- 
mine. They found that latency and amplitude of 
evoked responses were unchanged, but genital 
sensory thresholds increased Significantly dur- 
ing clomipramine treatment (i.e., more intense 
stimulation was necessary to be sensed through 
the genitalia.) 


Alternatives Bupropion (Wellbutrin) can be used 
in place of clomipramine for treating depres- 
sion, but has not been determined to be effica- 
cious as a treatment for obsessive-compulsive 
disorder. Other SSRIs may not be quite as effec- 


tive as clomipramine for the treatment of obs 
sive-compulsive disorder (Taminj & Mavissakar 
ian, 1991), but they have fewer and less ms 
side effects (though all have relatively Frequent 
negative sexual side effects). Both fluoxetine 
and paroxetine have been shown to be effective 
treatments for obsessive-compulsive disorder (Kaye 
& Dancu, 1994; Tollefson et al., 1994), ang 
fluoxetine was approved for this application jn 
1994. However, sertraline was not found to be 
efficacious in obsessive-compulsive treatment in 
a 10-week, double-blind placebo-controlled trial 
(Jenike et al., 1990). 

The SSRI fluvoxamine (Luvox) was approved 
in the United States at the end of 1994 for mar- 
keting as a treatment for obsessive-compulsive 
disorder (it has been used for several years in 
England and Europe as an antidepressant), It 
may be more potent than other SSRIs for both 
obsessive-compulsive disorder and Panic disor- 
der with or without phobia. Freeman, Trimble, 
Deakin, Stokes, and Ashford (1994) found equal 
efficacy in the treatment of 64 obsessive-com- 
pulsive patients for fluvoxamine and clomipra- 
mine in a double-blind trial, with fewer treat- 
ment dropouts in the fluvoxamine group (6 of 
34) compared to the clomipramine group (11 of 
30). There were more cases of sexual dysfunc- 
tion in the clomipramine group (10 of 30 = 
33%) than in the fluvoxamine group (4 of 34 = 
12%). In our clinical experience, we have found 
fluvoxamine to be a highly effective treatment 
for panic/phobia, with frequent but well-toler- 
ated side effects (nausea and somnolence were 
most frequent). We have observed decreased 
libido and delayed orgasm in both men and wom- 
€n treated with fluvoxamine, but much less se- 
vere in men than we have previously observed 
with paroxetine (Paxil), which frequently makes 
orgasm/ejaculation impossible in men. 


Fluoxetine (Prozac) 


Sexual Dysfunction Negative sexual effects such 
as delay of orgasm/ejaculation and decreased sex- 
ual desire were noted in investigatory trials prior 
to Federal Drug Administration approval of flu- 
oxetine (Prozac) in 1988, but were not generally 
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discussed until the drug had been widely used 
for a few years. Since 1989, several reports, noted 
below, of adverse sexual effects have been pub- 
lished. Among many therapists who initially failed 
to notice any negative sexual effects in their pa- 
tients prescribed fluoxetine, there may even now 
be an overreaction to these sexual effects which 
discourages fluoxetine use and encourages use 
of other antidepressants with much more toxic 
side effect profiles. The sexual deficits that oc- 
cur on fluoxetine are evidently due to selective 
serotonin reuptake inhibition. However, it should 
be noted that the same effects may occur more 
often on other SSRIs more recently marketed 
in the United States (e.g., paroxetine [Paxil], 
sertraline [Zoloft]). 

The first published report of delayed orgasm 
due to fluoxetine (Kline, 1989) included case stud- 
ies of a 35-year-old woman treated for depres- 
sion and obsessive-compulsive disorder and a 
47-year-old man treated for depression. The wom- 
an reported increasing difficulty reaching orgasm 
after a month of 20 mg/day fluoxetine. When 
she could no longer reach orgasm at all, fluoxe- 
tine dose was reduced to 20 mg every other 
day. Her difficulty reaching orgasm partially 
resolved at this lower dose. The man reported 
difficulty attaining orgasm after five weeks on 
40 mg/day fluoxetine. Retardation of orgasm 
was reduced by prescribing 20 mg and 40 mg 
on alternate days. The author noted that anor- 
gasmia was not noted in the manufacturer’s side 
effect information. 

Herman et al. (1990) reported fluoxetine- 
induced delayed or absent orgasm in five of the 
first 60 (8.3%) patients treated at their clinic. 
Three men on 20 mg/day fluoxetine developed 
severely retarded orgasm (usually about one 
hour) and two women became anorgasmic on 
20-80 mg/day. The men had previously experi- 
enced sexual dysfunction during MAO-inhibitor 
treatment, but were free of sexual dysfunction 
when fluoxetine was begun. Delayed orgasm/ 
€Jaculation occurred within the first week of 
treatment and persisted for at least six weeks in 
tWo of the men. Anorgasmia in the women was 
Noted within three weeks and continued un- 
pis for two to three months. When one of 

‘se women discontinued fluoxetine after three 


months, orgasmic response returned to normal 
within a week. 

Musher (1990) noted anorgasmia in his fluox- 
etine patients at a much higher rate than the 
1.9% percentage cited by the manufacturer. Re- 
viewing his practice for the preceding 15 months, 
Musher found that, of the 32 patients for whom 
he had prescribed fluoxetine, five (16%) (four 
women, one man) had specifically complained 
of anorgasmia, whatever the form of sexual stim- 
ulation used. All but one remained anorgasmic 
over several months, yet only one wanted to stop 
treatment because of the sexual problem. The 
author believed that the actual rate of sexual 
dysfunction was higher than 16%, noting that 
some of the 32 patients were not sexually active 
and speculating that others might be embar- 
rassed or unwilling to discuss their sex lives. 

Vaginal and penile “anesthesias” have been 
reported during fluoxetine treatment. King and 
Horowitz (1993) reported the case of a 37-year- 
old women treated for depression with 20 mg/ 
day fluoxetine. Within two weeks, she developed 
total anesthesia (lack of sensation) in her vagina 
and vulva, which was medically confirmed by 
a needle-prick test. After seven weeks, she had 
recovered from depression and stopped fluoxe- 
tine treatment. Genital sensation gradually re- 
turned to normal during the subsequent four 
weeks. 

Neill (1991) described a 47-year-old man treat- 
ed for severe depression with gradually increas- 
ing doses of fluoxetine over two months. During 
the second week on 60 mg/day, the man re- 
ported that he desired intercourse but could not 
become erect; instead he experienced numbness 
of the glans penis and had difficulty achieving 
orgasm/ejaculation. Since he experienced a re- 
markable recovery from depression, he remained 
on 60 mg/day fluoxetine for several months with 
continued penile numbness and retarded orgasm/ 
ejaculation. Subsequently, fluoxetine was discon- 
tinued and depression recurred within two weeks, 
but the penile numbness and orgasm/ejacula- 
tion difficulty disappeared. 

Measom (1992) reported on a 47-year-old 
man without prior sexual dysfunction other than 
loss of libido associated with his depression. When 
treated over four weeks with 20 mg/day fluoxe- 


tine, he recovered from depression but reported 
lack of sensation in his penis. At first, this lack 
of penile sensation was not a problem for the 
patient; but over three months of 20 mg/day 
treatment, orgasm/ejaculatory difficulties devel- 
oped. A decrease in dose to 20 mg every other day 
eliminated ejaculatory difficulties, but penile 
anesthesia continued. 

Zajecka, Fawcett, Schaff, Jeffries, and Guy 
(1991) noted six cases (five women, one man) 
of anorgasmia or delayed orgasm among 77 
depressed patients (7.8%) treated with 20-80 
mg/day fluoxetine in a non-double-blind open 
Protocol. Physicians did not specifically inquire 
about sexual effects; therefore, the rate of or- 
gasm difficulties was probably higher; all com- 
plaints of orgasmic dysfunction were spontane- 
ously reported. Difficulties were noted within 
the first six weeks of treatment; in two patients 
the difficulties were reduced with the addition 
of 4-12 mg of the antiserotonergic drug cypro- 
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along with fluoxetine to treat the an 
within a few weeks their bulimia Symptoms re. 
turned at full force, including bingeing, depres. 
sion, chocolate craving, hypersomnia, and Weight 
gain. The cyproheptadine was stopped and the 
women continued treatment on 60 mg/day fly. 
oxetine with continuing anorgasmia. 

Solyom, Solyom, and Ledwidge (1990) noteg 
decreased sex drive and anorgasmia in four of 
10 (40%) women treated with 80 mg/day fluoxe. 
tine in a three-month study of bulimia. Other 
fluoxetine side effects such as Nausea, nervous. 
hess, and insomnia abated within four weeks, 
but sexual problems continued. At the end of 
the three months, two anorgasmic women still 
on fluoxetine were given 4-8 mg of cyprohep- 
tadine prior to intercourse with some benefit, 
During 1994, fluoxetine was approved by the 
Federal Drug Administration for treatment of 
bulimia, which typically requires large daily doses 
of 40-80 mg; decreased orgasm and/or libido 
will be a major negative side effect in such treat- 
ment. 

Inhibited ejaculation Or other sexual dysfunc- 
tions are usually noted in about 7% of patients 
treated with fluoxetine in OCD trials (Fontaine 
& Chouinard, 1989; Jenike, 1990). Often, no sex- 
ual side effects are noted (Liebowitz et al., 1989). 
Obsessive-compulsiye patients frequently show 
Preexisting sexual dysfunction, which is more 
severe and long-lasting than in cases of depres- 
sion or panic disorder. For instance, 16 of 24 
married agoraphobic women reported severe loss 
Of sex drive with the Onset of agoraphobia (Bug- 
lass, Clarke, Henderson, Kreitman, & Presley, 


1977). For these patients, additional sexual diffi- 
culties during q 
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“this study indicates that the initial optimism 
concerning a possible low incidence of sexual 
dysfunction with fluoxetine treatment may not 
be warranted.” 

Patterson (1993) noted that retarded or ab- 
sent ejaculation was reported by 45 of 60 (75%) 


sides excessive daytime yawning, he reported 
difficulty experiencing orgasm/ejaculation de- 
spite a full erection. Cyproheptadine (4 mg three 
times a day) eliminated both yawning and diffi- 
culty experiencing orgasm/ejaculation. After six 
months of normal sexual functioning and no 


‘fe #LE3 


ee 


abnormal yawning, the patient discontinued the 
cyproheptadine use and yawning and anorgas- 
mia returned within one week. Restarting daily 
cyproheptadine again eliminated yawning and 
anorgasmia. Typically, cyproheptadine treatment 
for orgasm/ejaculation difficulty consists of ei- 
ther 4 mg prior to sexual activity or daily 2-8 


male patients treated with fluoxetine, even though 
most were treated with only 20 mg/day. The high 
number of reports was due to the fact that patients 
were specifically questioned about ejaculatory 
changes. Lowering the fluoxetine dose helped 
decrease ejaculatory difficulties in 50% of pa- 
tients. 


Bad ef. 


Given the above evidence of serious and con- 
tinuing sexual dysfunction due to fluoxetine, it 
is remarkable that fluoxetine-induced anorgas- 
mia was not noted in investigatory trial reports 
and was not noted as a side effect on the Federal 
Drug Administration-approved labeling of flu- 
oxetine. The 1.9% sexual dysfunction rate noted 
in the labeling is an example of the failure of 
Federal Drug Administration to even consider 
sexual effects of drugs. As a partial excuse for 
the under-reporting of sexual dysfunction and 
the nonreporting of anorgasmia, the manufac- 
turer pointed out that the official government 
side effect coding form (COSTART) did not in- 
clude anorgasmia on its list. In a postmarketing 
surveillance study of 2,487 patients treated with 
fluoxetine (Fisher, Bryant, & Kent, 1993), only 
16 cases of orgasm problems (0.64%) and 32 
cases of loss of sex drive (1.2%) were reported, 
indicating the irrelevance of current postmarket- 
ing surveillance procedures for quality-of-life 
side-effect information. 


Strategies for Treating 
SSRI-Induced Sexual Dysfunction 


The serotonin antagonist and antihistamine cy- 
proheptadine (Periactin) has continued to be used 
for reversing SSRI-induced retarded or absent 
orgasm and ejaculation. Modell (1989) reported 
a case of yawning, clitoral engorgement, and 
spontaneous orgasm on fluoxetine, while Cohen 
(1992) reported a case of fluoxetine-induced yawn- 
ing and anorgasmia in a 48-year-old man treated 
for one month with 20 mg/day fluoxetine. Be- 


mg dosing (Feder, 1991; Goldbloom & Kennedy, 
1991; McCormick, Olin, & Brotman, 1990; Za- 
jecka et al., 1991). Arnott and Nutt (1994) re- 
ported the use of 4-6 mg cyproheptadine two 
hours prior to intercourse to reverse anorgasmia 
in a 63-year-old man treated for depression with 
100-150 mg fluvoxamine. Unfortunately, nega- 
tive interactions between cyproheptadine and 
fluoxetine have been reported, including return 
of depression (Feder, 1991), return of bulimic 
binge-eating and weight gain (Goldbloom & 
Kennedy, 1991), and the appearance of irritabil- 
ity, dysphoria, and suicidal thoughts (Katz & 
Rosenthal, 1994). Adverse effects, such as drow- 
siness, anxiety, weakness, hallucinations, and 
paranoid reactions, have also been noted when 
cyproheptadine has been added to tricyclic or 
MAOI antidepressant treatment (Kahn, 1987; 
Pontius, 1988; Riley & Riley, 1986). 
Bethanechol has been used chiefly as a cholin- 
ergic drug to reverse anticholinergic tricyclic 
antidepressant-induced sexual dysfunction (e.g., 
Everett, 1975; Gross, 1982; Segraves, 1987a; Ya- 
ger, 1986). Its efficacy with SSRIs, which lack 
anticholinergic action, is questionable. The do- 
paminergic drug amantadine (100-200 mg) has 
also been used to reverse fluoxetine-induced an- 
orgasmia (Balogh, Hendricks, & Kang, 1992); 
and Gitlin (1994) has stated that dopaminergic 
stimulants, including dextroamphetamine and 
pemoline, can reverse anorgasmia induced by 
the SSRI sertraline or the MAOI phenelzine. The 
best pharmacological treatment for SSRI-induced 
orgasmic difficulties or other sexual dysfunc- 
tions is probably yohimbine 5.4 mg prior to in- 
tercourse or 5.4 mg yohimbine three times per 
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day. However, yohimbine can induce nausea, 


anxiety, urinary frequency, excessive cian 
shakiness, and tension (Hollander & McCarley, 
1992; Jacobsen, 1992; Price & Grunhaus, 1990). 
The first and preferred treatment of SSRI-in- 
duced sexual dysfunction is to lower the dose 
and reassure the patient that this is an expected 
and transient drug side effect. Mixing drugs has 
the danger of unexpected consequences. 


Sexual Benefits Although fluoxetine adversely 
affects sex drive in both men and women, pre- 
mature ejaculators appear to experience some 
benefits. Some men consider diminished drive 
as a “small price to pay” for enhanced endurance 
or, perhaps, the adverse effect on sex drive is 
not as noticeable in premature ejaculators as in 
normal ejaculators. Crenshaw (1992) conducted 
a research study on 46 men with premature ejac- 
ulation using fluoxetine. He provided no ther- 
apy and used the subjects as their own controls. 
There was no placebo group. Within one month, 
some of the patients reported an improvement 
in their degree of premature ejaculation. For the 
non-responders and those who had not reached 
their therapeutic goals, he increased the dosage 
until the desired effect was achieved. Most of 
his subjects experienced satisfactory clinical re- 
sults at dosages of 20-40 mg; some required 60- 
80 mg. He reported that the desired effect was 
consistently achievable in patients, though dose- 
dependent. A particularly interesting facet of Cren- 
shaw’s study is that after three to six months 
of treatment patients could sustain the sexual 
results without continuing the medication. This 
sustained positive effect is similar to the experi- 
ence we have had with bupropion, in which the 
sexual effect was maintained over time, 

Fluoxetine appears to be a dependable treat- 
ment for premature ejaculation, which can be 
used by men with an acceptably low level of 
side effects. Newer serotonin uptake inhibitors 
(paroxetine, sertraline, fluvoxamine) may also 
prove to be useful treatments for premature 
ejaculation. However, the fluoxetine effect on 
premature ejaculation should be approached 
with caution. Because fluoxetine can have seri- 
ous side effects in some patients, it should not 
be prescribed liberally for sexual dysfunction, 
regardless of patient demand. 


While adverse sexual effects in women ~— 
so common—namely, diminished desire ang is. 
hibited orgasm or anorgasmia—many feel that 
the general sense of well-being they experience 
from treatment with fluoxetine is well worth the 
Joss, at least in the short term. As with other drugs, 
not all women who take this drug experience aq. 
verse sexual consequences. For those who do, 
adjustments in dosage may be helpful; as al- 
ways, the risk-benefit ratio must be carefully 
evaluated. 


Paradoxical Effects Animal and human clini- 
cal research on SSRIs, MAOIs, the serotonin 
precursor 5-HTP, and the sexual effects of sero- 
tonin depletors such as PCPA indicates that 
serotonin is predominantly inhibitory to sex drive 
and response, particularly to active male sexual- 
ity. Nevertheless, unexplained paradoxical effects 
of serotonergic drugs are relatively common. 
Hypomania associated with hypersexuality fre- 
quently occurs, often requiring drug withdrawal. 
Reports of suicidal ideation have confounded 
fluoxetine treatment of depression, despite the 
fact that serotonin is considered to decrease 
suicidal behavior (Teicher, Glad, & Cole, 1990).* 
The assumption that a relatively nonspecific neu- 
rotransmitter is specifically inhibitory to sex 
(or suicidal ideation) is obviously simplistic, as 
shown by these many examples of clear sexual 
stimulation associated with serotonin potentiat- 
ing drugs. 

Modell (1989) presented the case of a 30-year- 
old woman treated with 40 mg fluoxetine who 
yawned repeatedly without drowsiness and ex- 
perienced “multiple orgasms associated with cli- 
toral engorgement in the absence of voluntary 
sexual stimulation.” The patient was asked to 
take notes on these fluoxetine-induced sexual 
events. No spontaneous orgasms occurred on 
20 mg fluoxetine for two weeks. However, when 


a 40 mg dose was first taken, remarkable changes 
occurred: 


Sixty minutes later, she began yawning at an aP- 
proximate rate of four yawns a minute. . « the 


*Some patients reported as becoming suicidal due to Prozac 
have subsequently been shown to be prone to unstable (and 
suicidal) reactions to other drugs. 
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yawning gradually decreased in frequency and 
intensity over the following 30 minutes, and then 
disappeared. Five minutes after the yawning be- 
gan, the patient experienced a feeling of sexual 
arousal and fullness in the genital region, associ- 
ated with clitoral engorgement (verified visually 
by the patient). Three minutes later, she experi- 
enced an orgasm of intensity level 5 [on a 1-10 
scale of mild to overwhelming], followed by seven 
spontaneous orgasms Over the next 45 minutes that 
gradually decreased in intensity until they disap- 
peared. Orgasms persisted for five minutes follow- 
ing the cessation of yawning, and the two symp- 
toms did not appear to the patient to be causally 
linked. 


The patient then discontinued fluoxetine for 
two weeks due to a sinus infection. When she re- 
sumed on a 40 mg dose, within 55 to 110 minutes 
she experienced 24 separate orgasms graded be- 
tween one and three on the intensity scale. Over 
the next seven days, yawning occurred but no 
further sexual sensations. Increasing the dose to 
60 mg on days eight and nine resulted in clitoral 
engorgement and 13 orgasms. However, no fur- 
ther spontaneous orgasms occurred. 

We are not suggesting that orgasms precipi- 
tated by yawning are of sexual value. The point 
of this paradoxical effect is to illustrate that 
fluoxetine can have a biochemical impact (under 
very select circumstances) that triggers sponta- 
neous orgasm in females. Investigating this phe- 
nomenon could lead to an understanding of the 
mechanism responsible for orgasm, which in turn 
could lead to the development of sexually effec- 
tive drugs for anorgasmic women. 


New Serotonin-Uptake Inhibitors 


Recently, three new serotonin uptake inhibitors 
have been marketed in the United States, offer- 
ing potentially effective alternatives to fluoxe- 
tine: sertraline (Zoloft), paroxetine (Paxil), and 
fluvoxamine (Luvox). The newer SSRIs may pro- 
duce less initial anxiety than fluoxetine (Rickels 
& Schweizer, 1990), but their sexual side effects 
may be the same or worse. Additionally, they do 
not appear to have the weight-loss efficacy of 
fluoxetine. 

Sertraline has a severely inhibitory effect on 
Orgasm/ejaculation and its manufacturer has 


conducted a promising pilot trial of its efficacy 
in reducing premature ejaculation (Pfizer Pharma- 
ceuticals, personal communication, 1991). Swartz 
(1994) has shown a consistently beneficial effect 
of sertraline in treatment of premature ejacula- 
tion. In addition to its selective serotonin reup- 
take inhibitory property, sertraline also appears 
to inhibit excitatory responses through blocking 
dopamine receptors and affecting excitatory 
amino acid sigma receptors (Koe, Lebel, Burk- 
hart, & Schmidt, 1989). Company data indicat- 
eda 17.2% rate of sexual dysfunction compared 
to 8% on amitriptyline and 1.1% on placebo 
(Doogan & Caillard, 1988). Reimherr et al. 
(1990) found male sexual dysfunction in 21.4% 
of patients on sertraline compared to 7.7% on 
amitriptyline and 1.4% on placebo. Male sexual 
dysfunction due to sertraline occurred in seven 
of 81 (8.6%) elderly (over 65) patients treated 
for depression, but it was not noted whether 
several of the “unaffected” patients were already 
sexually inactive (Cohn et al., 1990). 

Recently a case of galactorrhea lactation was 
reported in a woman treated with 100 mg/day 
sertraline (Bronzo & Stahl, 1993), and Hall (1994) 
reported breast swelling and discomfort in two 
menopausal women, 39 and a 68 years old, treat- 
ed with 100 mg/day sertraline. Though an in- 
crease in prolactin might account for these ef- 
fects, no measures of prolactin levels were taken. 

Paroxetine (Paxil) has shown at least a 13% 
(5 of 40) rate of retarded ejaculation in a six- 
week double-blind trial compared to 0% on imip- 
ramine or placebo (Peselow, Filippi, Goodnick, 
Barouche, & Freve, 1989). The rate must be 
considerably higher in this trial because some 
of the patients on paroxetine must have been 
women who could not ejaculate. In a similar 
six-week study, Claghorn (1992) reported 17% 
retarded ejaculation on paroxetine versus 0% on 
placebo. A recent review article on paroxetine 
using accumulated company data showed 9% 
retarded ejaculation and 3% decreased sex drive 
(Dechant & Clissold, 1991). 

In our limited clinical experience, paroxetine 
causes retarded or absent orgasm/ejaculation 
in about 50% of male patients. The effect is 
dose-related, mainly occurring above 20 mg (the 
recommended therapeutic dose is 20-50 mg/day 
but even 10 mg/day may be effective). The sup- 
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pression of orgasm/ejaculation is clearly unlike 
that which occurs as a result of adrenergic block- 
ers such as phenoxybenzamine (dry orgasm). 
With paroxetine (as with other SSRI antidepres- 
sants), ejaculation occurs normally with or- 
gasm, but orgasm itself is often inhibited. Addi- 
tionally, the sensory increase prior to climax is 
reduced; erection does not seem to be affected. 
However, after many months of a lack of or- 
gasmic response, sex drive and erection may 
decrease. Paroxetine is perhaps the most potent 
SSRI in inhibiting orgasm in men and therefore 
can be used to treat premature ejaculation (R. 

Crenshaw, 1993, personal communication; Ma- 

chalet Phanjoo, 1994; Waldinger, Hengeveld, 

& Zwinderman, 1994). 

We were surprised at the relative lack of 
sexual inhibition in women patients compared 
to the powerful anorgasmia observed in men on 
this drug. A few women noticed delayed or ab- 
sent orgasm when first engaging in sexual activ- 
ity after a few weeks on paroxetine, but did not 
Teport continued sexual problems. Further clini- 
cal use may show no difference between women 
and men. Women who show intolerable anxiety 
reactions to fluoxetine do not experience these 
reactions on paroxetine. However, in our clini- 
cal experience, weight gain may occur on parox- 
etine during long-term use (over six months), in 
contrast to weight loss on fluoxetine. 

Sexual side effects have only rarely been re- 
ported on fluvoxamine. However, the nervous- 
ness and severe nausea apparently induced by 
fluvoxamine in patients treated for depression 
could discourage sexual activity (Grimsley & 
Jann, 1992). Fluvoxamine has a less potent sero- 
tonin-uptake inhibitory effect than sertraline 
and paroxetine, which may account for a lesser 
impact on sexual function. Only clinical experi- 

ence subsequent to marketing will show the ex- 
tent of fluvoxamine’s impact on sexual function. 
The negative sexual effects of fluoxetine were 
Tecognized only after it had been on the market 
in widespread use for two years. 

In our clinical experience with panic/phobia 
and depressed patients treated with fluvoxa- 
mine, decreased libido and retarded orgasm has 
occurred in both men and women at doses of 
100 mg/day or above. The incidence of these 
negative sexual effects is somewhere in the area 
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of 10-30% and is clearly less than tho 
with paroxetine. The first published Case 
of fluvoxamine-induced sexual dysfuncti 
by Dorevitech and Davis (1994), who r, 
a 44-year-old woman treated for depression with 
200 mg/day fluvoxamine. She developed digg. 
culty achieving orgasm and also noted a decrease 
in her desire to masturbate. No sexual dysfunc. 
tion had occurred during prior treatment with 
nortriptyline; in fact, prior to fluvoxamine, she 
had always experienced multiple orgasms. Addi- 
tionally, they reported a 64-year-old man treated 
for depression who was unable to have an erec- 
tion or orgasm/ejaculation on 100 mg/day of 
fluvoxamine. He had had no previous erectile or 
ejaculatory difficulties. Both patients regained 
normal sexual function one to three weeks after 
stopping fluvoxamine treatment and Te-experi- 
enced the same sexual difficulties when again 
treated with fluvoxamine. 
Venlafaxine (Effexor) is a combined seroto- 
nin and norepinephrine uptake inhibitor mar- 
keted in the United States early in 1994. From 
information on its labeling (Physicians Desk Ref- 
erence, 1995), inhibited male orgasm/ejacula- 
tion and impotence are definite adverse sexual 
side effects (abnormal male orgasm/ejaculation 
12% versus < 1% on placebo). Nausea (37% 
versus 11%), somnolence (23% versus 9%), diz- 
ziness (19% versus 7%), constipation (15% ver- 
sus 7%), and asthenia (12% versus 6%) are also 
notable. However, various adverse effects — due 
to action at other receptors characteristic of tri- 
cyclic antidepressants (e.g., antihistamine, anti- 
cholinergic) —are avoided (Nierenberg, Feighner, 
Rudolph, Cole, & Sullivan, 1994), Pulse rate 
and blood pressure may be increased slightly, 
but weight gain is unlikely (Nierenberg et al., 
1994). Schweizer, Feighner, Mandos, and Rick- 
els (1994) assert that venlafaxine shows less sex- 
ual dysfunction self-reported by patients than 
other SSRIs, but such a difference in sexual 


effects is not indicated by venlafaxine’s labeling 
or its chemical mechanisms, 
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TRAZODONE (DESYREL) 


With the widespread use of SSRIs for everything 
from depression to chocolate craving, the sexual 
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consequences of serotonin potentiation should 
be intensely scrutinized in the future. Trazodone 
(Desyrel) also increases serotonin, but does not 
behave exactly the way most drugs in this cate- 
gory do. Trazodone is a hybrid of sorts; it has 
been reported to increase sex drive, in contrast 
to most serotonin potentiators, which decrease 
drive. While increasing serotonin, it has the par- 
adoxical effect of sustaining erections, some- 
times to the point of priapism. While serving as 
an effective antidepressant, trazodone has been 
reported to improve sex drive. Although increased 
erections have also been reported as associated 
with trazodone, the incidence of penile priapism 
warrants caution regarding using trazodone as 
a treatment for impotence. Trazodone is one of 
the most fascinating drugs in regard to serotonin 
activity and poses numerous questions about 
the scope of its specific mechanism of action, 
which remains unknown. With further study, 
trazodone may provide insight into the dynam- 
ics of sexual neurochemistry that will add a 
valuable dimension to our understanding. Table 
21.3 summarizes the properties and side effects 
of trazodone. 


Sexual Benefits 


Since trazodone has a predominant serotonergic 
effect, reduced desire and inhibited orgasm/ejac- 
ulation typical of other serotonin potentiators 
would be expected. However, it is not infrequent- 
ly reported to increase sex drive (Gartrell, 1986; 
Sullivan, 1988). Because drive disorders as di- 
vergent as hypersexuality and sexual aversion 
may involve deficient serotonin regulation, sero- 
tonin potentiation may be used to treat both. 
The benefits and deficits that result from seroto- 
nin treatments will teach us much about the 
Sexual dynamics involved. Unfortunately, mon- 
itoring of negative sexual effects of serotonergic 
drugs has been almost non-existent, but there 
have been interesting reports of positive sexual 
ees oe treatment with many of these 
vite Pes Particular, with trazodone but also 
whan ene fluoxetine, fenfluramine, bu- 
ine aR tryptophan. Positive sexual stimu- 
predomnin serotonergic drugs has been shown 

antly in women, but also has occurred 


in both women and men, with no clear differen- 
tiation, despite the positive correlation between 
serotonin and estrogen and the negative correla- 
tion of serotonin with testosterone. 

There are numerous small studies and case 
reports associating trazodone with sexual changes: 


e Increased sex drive was reported in 6 of 
13 (46%) women treated with trazodone 
for depression over three years (Gartrell, 
1986). No sexual benefits occurred in those 
in whom depression was not improved. Of 
the eight women who became less depressed, 
six showed increased sex drive. 


A 26-year-old woman who had not mastur- 
bated for a year and had never been or- 
gasmic reported decreased depression and 
greater sex drive on 150 mg/day trazo- 
done. She masturbated daily and initiated 
new sexual relationships, but still contin- 
ued to be anorgasmic (Gartrell, 1986). 


A 44-year-old post-mastectomy patient pre- 
sented with low sex drive and withdrawal 
from sexual relationships, including mas- 
turbation. On 150 mg/day, she experienced 
obsessive sexual drive, resumed masturba- 
tion, and initiated contact with three for- 
mer sex partners. After withdrawal from 
trazodone at six months, she noted reduc- 
tion of sex drive back to a low level, but 
no return of depression (Gartrell, 1986). 


A third woman reported resumption of 
masturbation, a new sexual relationship, 
more frequent orgasm, and what she de- 
scribed as “the greatest sex drive she had 
ever experienced in her life” during seven 
months of treatment. Her sex drive de- 
creased within a week after stopping trazo- 
done and again increased within 11 days 
of resuming the drug (Gartrell, 1986). 


Sullivan (1988) reported sexual stimulation 
in three of 10 men treated for depression 
with trazodone, but the drug failed to re- 
lieve depression in any of the three. One 
man on 50 mg/day, formerly a passive sex 
partner, began initiating sex daily; another 
on 450 mg/day, who took trazodone (with 
lithium) for over two years, reported mas- 
turbation several times daily (Sullivan, 1988). 
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Table 21.3 Profile of Trazodone (Desyrel) 


COMMON INDICATIONS 
Depression 
Pain 


MECHANISMS OF ACTION (GENERAL) 


Potentiates serotonin activity by blocking certain serotonin receptors, including the 5-HT, 


receptor 
Stimulates other serotonin receptors 
Inhibits serotonin reuptake 
MECHANISMS OF ACTION (SEXUAL) 
Positive 
Blocks peripheral adrenergic alpha, 
activity 
Blocks serotonin 5-HT, receptor 
DIRECT SEXUAL SIDE EFFECTS 
Desire enhanced (in both sexes) 
Erection effects 
¢ Erection facilitated 
© Priapism 
INDIRECT SEXUAL SIDE EFFECTS 


Negative 


Decreased adrenergic (alpha,) activity 
Increased cortisol 
Increased serotonin 


Orgasm/ejaculation 


¢ Inhibited 
¢ Dyspareunia helped 


Discomfort caused by dryness of skin, mouth, mucous membranes, nausea, tash/itching 


Mood fluctuations resulting in nervousness 


Neurological disturbances resulting in analgesia, dizziness, fatigue, sedation, tremor, 


weakness 


Vascular disturbances resulting in arrhythmias, orthostatic hypotension 
SEXUAL CONTRAINDICATIONS/BENEFITS 


Avoid with prior condition of 
Hypersexuality 
Priapism 
Ejaculatory inhibition 
Anorgasmia 
ALTERNATIVES 
Fluoxetine (Prozac) 
Nefazodone (Serzone) 


May be useful for 


Sex drive disorders 
Impotence 
Dyspareunia 


Paroxetine (Paxil) 
Sertraline (Zoloft) 


* Cole and Bodkin ( 1990) reported that sup- 
plemental trazodone treatment relieved phe- 
nelzine-induced impotence in aman and 
phenelzine-induced anorgasmia in a woman. 


During 1991 trazodone received media atten- 
tion due to a urologist’s Teport (Saenz de Tejada 
et al., 1991) that it generated extended nocturnal 
erections (NPT). The side effect of priapism was 
identified in 1983; priapism is often preceded by 
unusually prolonged nocturnal erections (Thomp- 
son, J. W., et al., 1990). The condition can be 


very painful, may require medical or surgical 
intervention, and can result in permanent impo- 
tence if allowed to continue. Patt (1985) re- 
ported a 50-year-old man who required surgical 
treatment for priapism after two months on 
trazodone. The patient had noted prolonged 
erections soon after starting the drug. Goldstein 
(1991) identified prolonged sleep erections with 
trazodone as a scientific demonstration that it 
is an aphrodisiac. The label of aphrodisiac seems 
grossly misapplied, however, when used to de- 
scribe extended and sometimes painful erection 
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devoid of sexual feeling or function. One of the 
authors of the sleep study suggested that “it 
[trazodone] may give patients an easier and less 
obtrusive option in dealing with their impo- 
tence” (Goldstein, 1991). However, the manifes- 
tation of erection would be unpredictable and 
not necessarily available for sex on demand. 

Albo and Steers (1993) treated 33 psychogeni- 
cally or organically impotent men (mean age = 
46 years) with trazodone as initial therapy for 
impotence. Positive response was defined as an 
increase in frequency or quality of erections suf- 
ficient for intercourse within one to three weeks 
of treatment (50-150 mg/day). Sixty-four per- 
cent had a positive response, which was sustained 
from one month to two years of monitoring 
(cause of impotence, whether mental or physi- 
cal, was not correlated with response). Lal, Rios, 
and Thavundayil (1990) reported a 50-year-old 
physician who was able to attain erection only 
if he took from 200-350 mg trazodone within 
a four-hour period prior to sexual activity. This 
case report indicates that trazodone can be used 
irresponsibly (abused), despite the fact that this 
doctor did not experience priapism. In our lim- 
ited clinical experience, trazodone has not been 
an effective treatment of either psychogenic or 
organic impotence. However, some patients 
(both men and women) treated with trazodone 
for non-sexual reasons have reported marked, 
unexpected sexual improvements in both arous- 
al and responsiveness. 

Regardless of any possible benefit to erec- 
tion, the risk of priapism should temper the 
thought of using trazodone for erectile dysfunc- 
tion. Male patients treated with trazodone for 
depression or impotence should be warned of 
priapism and taught how to deal with it. There 
may be some potential use in patients with in- 
tractable impotence, for whom a penile prosthe- 
sis is the only alternative. The risk in normal 
patients may be unacceptable. The above study 
was conducted on healthy volunteers. No con- 
trolled studies have been conducted to investi- 
gate the effect of trazodone in organically impo- 
tent patients. 

Trazodone was frequently noted to cause un- 
usual erectile activity short of priapism in pa- 
tients treated for pain and headaches (Aronoff, 


1984; Seymour Diamond, personal communica- 
tion, 1988). The Saenz de Tejada 1991 sleep study 
reported that subjects on trazodone exhibited 
51% sleep erectile activity compared to 38% on 
placebo. Increased erection occurred in four of 
six subjects and was greatest at the highest dose 
of 200 mg given prior to sleep. One subject be- 
came erect one minute before sleep onset and 
remained erect all night (about six hours), except 
for a nine-minute respite. One case report of 
clitoral priapism and five cases of clitoral en- 
largement have been reported to the manu- 
facturer (Thompson, Ware, & Blashfield, 1990). 
There have been a few additional reports of cli- 
toral enlargement with concurrent use of trazo- 
done and testosterone supplementation (Mead 
Johnson, 1991). Clitoral hypertrophy has not 
been related to increased sensation (Thompson et 
al., 1990). It is possible that trazodone may inhibit 
orgasm and pleasurable genital sensation in wom- 
en, analogous to reports of inhibited ejaculation 
and uncomfortable prolonged erection due to tra- 
zodone (Erickson & Fisher, 1983; Jones, 1984). 


NEFAZODONE (SERZONE) 


Nefazodone (Serzone) is a phenylpiperazine com- 
pound similar to trazodone; however, it lacks 
the major sedative effect and the alpha, adrener- 
gic property supposedly responsible for the pria- 
pism and increased nocturnal erections associ- 
ated with trazodone. Nefazodone has potent 
5-HT, receptor antagonist and serotonin uptake 
inhibition actions that are greater than trazo- 
done (Eison, Eison, Torrente, Wright, & Yocca, 
1990). This drug was approved by the Federal 
Drug Administration for treatment of depres- 
sion at the end of 1994. During investigatory 
clinical testing as an antidepressant, it appeared 
to be free of sexual dysfunction side effects 
(Bristol-Myers Squibb, data on file, 1992). Ad- 
ditionally, its strong 5S-HT, antagonism could 
directly enhance sexual desire and function; 5- 
HT, antagonists have been shown to facilitate 
male rate copulatory behavior (Foreman, Ful- 
ler, Nelson, et al., 1992; Watson & Gorzalka, 
1994). In our own short clinical experience with 
nefazodone, we have noted a return to normal 
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sexual desire which had been depressed during 
SSRI treatment. 


LITHIUM 


Untreated manic-depressive (bipolar) disorders 
have a wide range of associated sexual dysfunc- 
tions. The manic episodes are characterized by 
hypersexual drive and behavior; depressive epi- 
sodes are associated with decreased libido and 
hyposexuality. When medications are added to 
this equation, the influences on sex become even 
more complex. Changes in sexuality may occur 
on two different levels. Increased or decreased 
sexuality reestablishing normal sexual function 
may occur due to spontaneous improvement or 
as a result of successful drug therapy of the 
bipolar condition. The second possibility is de- 
creased sexual function due to the direct adverse 
effects of the treatment drug. It is often difficult 
to distinguish between these dynamics. 

Lithium’s most evident mechanism of action 
is to inhibit the breakdown of inositol-phosphate 
(IP) metabolism, which may ultimately decrease 
activation of protein kinase C (PKC). Both IP 
and PKC are molecular elements of neural trans- 
mission that have only recently been investigat- 
ed. PKC is an enzyme that is activated by diacyl- 
glycerol (DAG). IP (or more correctly IP; + 
DAG) is a breakdown product of phosphatidyl- 
inositol-4, 5-bisphosphate. Change in modulation 
of IP metabolism also occurs with bupropion, 
which has been shown to treat manic-depressive 
disorders either alone or in combination with 
lithium (Haykal & Akiskal, 1990; Shopsin, 1983). 
Both lithium and bupropion can generate sei- 
zures, but bupropion has a clear dopaminergic 
stimulant effect not found with lithium. The ef- 
ficacy of both drugs in treating manic-depres- 
sion as well as the undesirable generation of 
seizures may be due to their interference with 
IP and PKC neuronal metabolism, 

Weight gain commonly occurs with long-term 
lithium treatment, often resulting in patient with- 
drawal from treatment. Over two to six years, 
a weight gain of about 22 pounds has occurred 
in 64% of 70 patients in one study (Vendsborg 
& Rafelson, 1976), and 20% of 237 patients in 


another (Vestergaard, Amdisen, & Schon, 1989 
The amount and predictability of Weig ) 
as a side effect are serious detriments to ex. 
tended use of lithium and result in Noncomp}j. 
ance. Usually there is a large weight gain during 
the first year of treatment and weight Temains 
higher for as long as the drug is taken (Vends. 
borg & Rafelson, 1976). With additional Side 
effects of tremor, weakness, fatigue, dizziness 
and poor balance, it may be futile to ask some 
patients to increase their exercise. Given these 
problems, the rarity of reported sexual prob lems 
is surprising. 

Slowed thinking and memory deficits have 
occasionally been reported in some studies of 
lithium, but have not been found in others (Glue, 
Nutt, Cowen, & Broadbent, 1987; Judd, 1979; 
Smiggan & Perris, 1983). In clinical practice, 
patients commonly complain of poor concentra- 
tion, mental slowness, confusion, and memory 
problems, but the actual degree of cognitive 
disturbance is difficult to determine experimen- 
tally. Seizures, which occasionally occur on lith- 
ium, may be caused by increased cholinergic 
activity (Demers, Lukesh, & Prichard, 1970; Wald- 
meier, 1987). While this cholinergic effect con- 
ceivably could have beneficial effects on sexual 
response as well as cognition, the risk of seizure 
is not offset. Often seizure is a sign of toxicity 
and can occur when blood levels are not care- 
fully monitored. 

Lithium was found in the genital organs of 
rats injected with the drug (Gralla & Mcllhenny, 
1972). Testosterone initially decreased in rats or 
increased in mice due to lithium administration, 
but no change was found beyond the first week. 
Reduced fertility in rats or mice has been ob- 
served in a few studies. There have also been 
reports of reduced testosterone in humans, al- 
though acne eruptions associated with lithium 
treatment suggest increased androgen activity 
(Deandrea, Walker, Mehlmauer, & White, 1982)- 
Women are more sensitive than men to cutane- 
ous lithium reactions such as acne and body 
rash (Deandrea et al., 1982; Sarantidis & Wa- 
ters, 1983). Hypothyroidism can occur in 1-30% 
of patients, requiring thyroxine supplementa- 
tion (Schon, 1989). Undiagnosed hypothyroid- 
ism can lead to severe sexual dysfunction and 
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weight gain. Table 21.4 summarizes the proper- 
ties and side effects of lithium. 


Sexual Dysfunction 


Lithium has been reported to cause loss of desire 
and difficulties in erectile function, although 
there are few studies available and some reports 
show little difference compared with placebo. 
Vinarova, Uhlir, Stika, and Vinar (1972) found 
difficulties in obtaining and maintaining erec- 
tion in two of 23 men on long-term lithium and 
in two of 10 men in a subsequent placebo-con- 
trolled trial. Blay, Ferraz, and Calil (1982) de- 
scribed two cases of decreased desire and erec- 
tion due to lithium. In one patient, this sexual 
deficit was transient, but in the other it contin- 
ued on lithium but not on placebo. Kristensen 
and Jorgensen (1987) conducted a retrospective 
interview review of sexual side effects in 24 pa- 
tients on lithium for six months to two years. A 
comprehensive questionnaire that differentiated 
between male and female dysfunctions was used. 
Although two men and two women reported re- 
duced sex drive, which they attributed to lith- 
ium, these difficulties were no greater than in 
the control group. The authors observed that 
male, but not female, sexual dysfunction some- 
times occurred in their clinical practice when 
other psychotropic drugs were used in conjunc- 
tion with lithium. 

During the same year, an extensive British ret- 
rospective follow-up review of 59 patients on lith- 
ium for up to 17 years showed erectile dysfunc- 
tions as a side effect in five of 30 male patients 
(Page, Benaim, & Lappin, 1987). Weight gain 
occurred in 21 patients and 11 complained of 
loss of creativity. Over half of the patients were 
on concurrent tricyclic antidepressants, benzo- 
diazepines, or neuroleptics. Because any of these 
drugs could have caused erection deficits, the 
Tesults were inconclusive. 

Ghadirian, Annable, and Belanger (1992) used 
4 comprehensive sexual questionnaire to survey 
sexual changes in 104 bipolar outpatients on 
chronic lithium treatment (45 men and 59 wom- 
€n; mean age, 45; median length of treatment, 
SIX years and 90% on lithium for six months or 


longer). Sexual changes reported are shown in 
Table 21.5. Among the 36 (35%) patients on lith- 
ium alone, only one reported an adverse change 
in sexual function. In contrast, among the 50 
(49%) patients on lithium combined with benzo- 
diazepines (usually clonazepam), 11 (22%) report- 
ed a great decrease in sexual desire or function 
and six (12%) reported a moderate decrease. 
Both men and women on lithium and benzo- 
diazepines reported adverse sexual changes. Men 
chiefly reported decreased erection and/or or- 
gasm and women reported decreased sexual de- 
sire and/or ability to have orgasm. Due to the 
sexual symptoms of the disease itself, it is diffi- 
cult to determine to what extent lithium causes 
sexual dysfunction. However, sexual dysfunc- 
tion clearly occurs when lithium and benzodiaz- 
epines are taken concurrently (see Table 21.5). 


Sexual Benefits 


Positive sexual effects with lithium are rare and 
seem to occur only in women. Ghadirian et al. 
(1992) found increased sexual desire and orgasm 
in over 20% of women treated with lithium alone 
or combined with other psychotropic drugs. To- 
gether with reports of the sexual benefits that 
can occur with trazodone, this finding may indi- 
cate that drugs like lithium or trazodone, which 
may increase serotonin activity, may also cause 
positive sexual changes in some women. Al- 
though the pronounced positive effects that oc- 
cur with bupropion are not found with lithium, 
both bupropion and lithium may work through 
molecular actions that do not compromise sex- 
ual desire or response. While bupropion can 
act as a stimulant, the absence of stimulant or 
depressive effects is a key to lithium’s unique 
therapeutic efficacy. 

The infrequency of adverse sexual side effects 
reported with lithium compares favorably with 
the negative sexual effects associated with anti- 
depressants, benzodiazepines, and neuroleptics. 
Given that lithium eliminates manic tendencies 
associated with increased sexuality, sexuality will 
sometimes decline due to this decrease in mania. 
Goodwin and Jamison (1986) have commented 
that women treated with lithium miss their height- 
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Table 21.4 Profile of Lithium 


Daily Dose 
Eskalith 300-1200 mg/day 
Lithobid (serum concentration 0.6-1.2 mEq/L) 


COMMON INDICATIONS : : 
Manic-depressive (bipolar) disorder, alcoholism, cluster headache (prophylaxis) 


MECHANISMS OF ACTION (GENERAL) 
Limits excess monoamine activity — 
Balances molecular neural signal activity (adenylate cyclase versus Phosphoinositide) 


MECHANISMS OF ACTION (SEXUAL) 


Positive Negative 
Decreased adrenergic alpha, activity Increased serotonin (but decreased 
Increased cholinergic activity serotonin release) 
(uncertain) Increased cortisol 
Decreased protein kinase C Increased GABA/benzodiazepine 
Increased negative serotonin receptor Decreased testosterone 


Decreased thyroid hormone 
Decreased vasopressin 
DIRECT SEXUAL SIDE EFFECTS 
Desire disorders (in both sexes) Infertility 
Erection difficulties ° Decreased or malformed spermatogenesis 
* Decreased male fertility 
° Birth defects 
INDIRECT SEXUAL SIDE EFFECTS 
Discomfort caused by dryness of skin, mouth, mucous membranes, weight gain, edema, 
indigestion, nausea, diarrhea, rash/itching, acne, urinary problems (incontinence, 
polyuria) 
Mood disorders resulting in anhedonia, detachment 


Neurological disturbances resulting in cognitive deficits, dizziness, fatigue, movement 
disorder (ataxia, seizure), sedation, tremor, muscular weakness 
Vascular disturbances resulting in arrhythmias 
Endocrine disturbances Precipitating or aggravating diabetes and hypothyroidism, 
insipidus due to excess urination 
SEXUAL CONTRAINDICATIONS/BENEFITS 
Avoid with prior condition of May be useful for 


Desire disorders Hypersexuality 
Erection problems 


Inhibited orgasms/ejaculation 
ALTERNATIVES 
Bupropion (Wellbutrin) for manic-depression 
Valproic acid (Depakene) for manic-depression 


ened sexual intensity most, while men miss their able “price” for reduced or eliminated manic 
social ease and elevated self-esteem, Doctors may mood states. Lithium may have some value in 
Not report sexual difficulties with lithium be- treating hypersexuality unrelated to manic states, 
Cause they assume that any reduced sexuality is but no studies have addressed this possibility. 
either a desirable therapeutic effect or a justifi- In view of the potential for lithium to be used 
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Table 21.5 Sexual Changes in 104 Bipolar Patients Treated 
with Lithium Alone or Lithium with Other Psychotropic Drugs 


Men on Lithium (n = 45) 


No sexual change 


Mild difficulty in sexual function 
Moderate or great difficulty in sexual function 


Mild erectile difficulties 


Moderate or great erectile difficulties 


Mild decreased orgasm 


Moderate or great decreased orgasm 
Increased sexual desire or function 


57% (25/45) 
23% (10/45) 
18% (8/45) 
27% (12/45) 
16% (7/45) 
18% (8/45) 
18% (8/45) 
2% (1/45) 


Women on Lithium (n = 59) 


No sexual change 
Mild decreased sexual desire 


Moderate or great decrease in sexual desire 


Mild decreased orgasm 


Moderate or great decrease in orgasm 


Increased sexual desire 
Increased quality of orgasm 


Adapted from Ghadirian et al., 1992. 


as a treatment for hypersexuality, we suspect 
that it also has potentially adverse effects on 
normal sexuality. However, no definitive con- 
clusions can be drawn until further research is 
performed. 


Paradoxical Effects 


The effect of lithium has been hypothesized to 
involve increased serotonin transmission (Wald- 
meier, 1987), which should have some negative 
sexual impact. Increased serotonin should also 
Cause weight loss, yet significant weight gain 
often occurs with lithium treatment. Despite the 
Tesearch showing that lithium increases seroto- 
nin, the nature and extent of this serotonergic 
activity and its relevance to lithium’s therapeutic 
effect remain unclear. Numerous drugs affect 
Serotonin in distinctly different ways: lithium, 
fluoxetine, phenelzine, trazodone, buspirone, su- 
Matriptan, odansetron, ketanserin, and mian- 
Serin. The effects are diverse and difficult to in- 
terpret. Further research is needed to clarify the 
Paradoxical effects of serotonin on sexuality. 


61% (34/59) 
20% (11/59) 
20% (11/59) 
11% (6/59) 

19% (11/59) 
24% (14/59) 
21% (12/59) 


Conversely, sexual effects may serve to differen- 
tiate the serotonergic actions of these drugs. 

Recent identification of multiple serotonin re- 
ceptors with contradictory mechanisms of ac- 
tion may explain lithium’s inconsistent effects 
on sexual function. For example, conventional 
symptoms in animals with increased serotonin 
levels (such as head shakes) are reduced by lith- 
ium instead of increased, as would be expect- 
ed (Goodwin, De Souza, Wood, & Green, 1986). 
Serotonin synthesis and release seem to be in- 
creased in some parts of the brain and decreased 
in others (Glue, Cowen, Nutt, Kolakowska, & 
Grahame-Smith, 1986). However, total brain 
serotonin is generally increased (Waldmeier, 
1987), Lithium can also increase unusual seroto- 
nin symptoms such as hyperlocomotion and the 
serotonin syndrome (forepaw-treading, stretch- 
ing) that are characteristic of 5-HT,, receptors 
(Glue et al., 1986). 

Experimental research in animals has indi- 
cated that lithium stimulates 5-HT,, receptors 
(Glue et al., 1986). Since these receptors are also 
stimulated by the anxiolytic buspirone, lithium 
and buspirone may have a common chemical 
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effect. Specific stimulation of the S-HT,, recep- 
tor in animals causes increased sexual behavior 
(Mathes et al., 1990) and increased eating (Gil- 
bert, Dourish, Brazell, McClue, & Stahl, 1988), 
which might be due to these recently discovered 
5-HT,, actions. 


Alternatives 


The anticonvulsant carbamazepine (Tegretol) is 
often used as an alternative to lithium, but it is 
toxic to sex and should be avoided. Valproic 
acid (Depakene) is preferable to carbamazepine, 
but it also has many anticonvulsant side effects 


(such as fatigue) that affect sexual function indi. 
rectly. If bupropion is appropriate and effective 
it would be an ideal alternative. Supplementa. 
tion of lithium with bupropion has been Shown 
to be safe and effective in some clinic patients: 
however, bupropion could add to seizure risk 
already present with lithium. When fear Of sei- 
zure would preclude the use of bupropion, val. 
proic acid can be added to bupropion. Finally, 
since buspirone and lithium both stimulate the 
5-HT,, receptor, buspirone may be helpful in 
the treatment of manic-depressive disorder. How- 
ever, it has not been evaluated for this Purpose 
and bipolar disorder is not one of the approved 
indications of buspirone. 


OF 


Zee 


Antipsychotics/Neuroleptics 


OBJECTIVES 


¢ To compare and evaluate the sexual side 
effects and paradoxical effects of common- 
ly used antipsychotic medications 


© To identify the least sexually adverse alter- 
natives 


In spite of the well-recognized incidence of 
sexual dysfunction associated with antipsychotic 
medications, there are relatively few alternatives, 
and these alternatives are often inadequate for 
many patients. It is the prevailing view in medi- 
cine that the societal and personal benefits of con- 
trolling psychotic symptomatology far outweigh 
the individual sexual consequences of these med- 
ications. While this may be true, the limitations 
of this view become clear when the issue of out- 
patient compliance is considered: Patients often 
refuse to take their medications on a regular 
basis because of unacceptable sexual effects. It 
is therefore important for the successful man- 
agement of psychotic disorders that medications 
be developed that have fewer side effects and, 
in particular, fewer sexual side effects. Until pa- 
tients willingly consume their medication, per- 
ceiving its benefits to outweigh its drawbacks, 
the disease will continue to be a management 
challenge, 

Neuroleptic, the original term used for anti- 
schizophrenia drugs, has been increasingly re- 
Placed by the more direct term antipsychotic. 
Neuroleptic was used in France in the 1950s, where 
chlorpromazine was first used in 1952 (Bailey & 
Hire 1990). The suffix /eptic means “to hold 

Pture” in Greek; neuroleptic means a drug 


that holds or controls neurological/neuropsy- 
chiatric symptoms characteristic of schizophre- 
nia and psychotic behavior (Bailey & McKenna, 
1990). Delay and Deniker, who introduced the term, 
wanted to convey the notion of a calming effect, 
rather than the sedating effect characteristic of 
sedative tranquilizers (Bailey & McKenna, 1990). 
Increasingly since 1970, the chief function of these 
drugs has been viewed as an inhibition of excess 
dopaminergic activity. Recently, however, clini- 
cal and research work has centered on “atypical 
antipsychotics,” which have prominent antisero- 
tonergic actions. 

The side-effect profile of antipsychotics, as 
a class of drugs, has not improved to the degree 
that antidepressants has. While the choices are 
limited, there are some distinctions among the 
medications that may be helpful concerning sex- 
ual function. However, sexual function is often 
sacrificed “for the sake of sanity” in psychotic 
disorders. Because antipsychotic drugs block do- 
pamine and increase prolactin, they interfere with 
sexual desire and responsiveness. Given that do- 
pamine is recognized as a critical factor in sex 
drive and sexual behavior, there is an obvious 
probability of negative sexual side effects with 
neuroleptics. The specific sexual characteristics 
vary, depending upon the individual drug and 
the dose. Table 22.1 summarizes the properties 
and side effects of antipsychotic/ neuroleptic drugs, 


SEXUAL DYSFUNCTION 


Ejaculatory inhibition was first Teported for 
thioridazine (Mellaril) in 1961, a few years after 
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Table 22.1 Profile of Antipsychotics/Neuroleptics 


Class of Drug 


Phenothiazines 
Chlorpromazine (Thorazine) 
Fluphenazine (Prolixin) 
Mesoridazine (Serentil) 
Perphenazine (Trilafon) 
Thiordazine (Mellaril) 
Trifluoperazine (Stelazine) 


Butyrophenones 
Haloperidol (Haldol) 


Thioxanthenes 
Chlorprothixene (Taractan) 
Thiothixene (Navane) 
Fluphenthixol (Fluanxol—not marketed in United States) 


Miscellaneous 
Clozapine (Clozaril) — Dibenzodiazepine 
Loxapine (Loxitane) — Dibenzoxazepine 
Molindone (Moban) — Indolone 
Pimozide (Orap) — Diphenylbutylpiperidine 
Risperidone (Risperdal) — Benzisoxasde 


COMMON INDICATIONS 


Daily Dose 


100-600 mg 
10-60 mg 
25-400 mg 
8-64 mg 
100-600 mg 
10-60 mg 


2-60 mg 


20-600 mg 
5-60 mg 


100-800 mg 
15-160 mg 
15-225 mg 

1-10 mg 
4-10 mg 


Psychoses, schizophrenia, schizoaffective disorder, mania, Tourette syndrome, agitated depression, 


psychotic dementia 


MECHANISMS OF ACTION (GENERAL) 
Block dopamine activity 
Block sigma receptors and/or 5-HT, serotonin receptors 
MECHANISMS OF ACTION (SEXUAL) 
Negative 
Decreased adrenergic alpha, activity 
Decreased cholinergic activity 
Decreased dopamine 
Increased prolactin 
Decreased testosterone 
Decreased LHRH pulsatile activity 


DIRECT SEXUAL SIDE EFFECTS 


Desire disorders Erection difficulties Orgasm irregularities 
(in both sexes) ° Inability/difficulty ° Anorgasmia 
© Hyposexuality obtaining/main- °¢ Diminished number 
° Hypersexuality taining of orgasms 
(rare) * Decreased quality ° Orgasmic inhibition 
of erection 
* Priapism 


Menstrual Disorders 
° Amenorrhea 
° Dysmenorrhea/menorrhagia 


Infertility 
° Hypogonadism 
© Decreased or malformed sper- 
matogenesis 


Ejaculation irregularities 
¢ Retarded ejaculation 
¢ Ejaculatory inhibition 
© Decreased ejaculatory 


volume 


© Anesthetic ejaculation 
¢ Orgasm without ejacu- 


lation 
¢ Dyspareunia 
Breast disorders 
¢ Gynecomastia 
© Galactorrhea 


¢ Pain/tenderness 


(continued) 


Bead 


Antipsychotics/Neuroleptics 309 


Table 22.1 Continued 


INDIRECT SEXUAL SIDE EFFECTS , ; 
Discomfort caused by dryness of skin, mouth, mucous membranes, constipation, fever (neuroleptic malig- 
nant syndrome), urinary problems (retention, painful urination) 
| Mood disorders resulting in anhedonia, depression, nervousness (akathesia, restlessness, hyperactive) 
Neurological disturbances resulting in cognitive deficit, dizziness, fatigue, increased sensitivity to sun, 
e Pcie ae He ee 
movement disorder (akathesia, akinesia, dystonia, stiffness, tardive dyskinesia), sedation, seizure, 
sensory loss (blurred vision), tremor, muscular weakness 


Vascular disturbances resulting in arrhythmias, hypotension 


ion, 


io 


SEXUAL CONTRAINDICATIONS/BENEFITS 
Avoid with prior condition of 
Sexual aversion 
Desire disorders 
Impotence 
Ejaculatory inhibition 
Anorgasmia 
Dyspareunia (male and female) 
Menstrual disorders 
Infertility 
Priapism 
ALTERNATIVES 
Buspirone (Buspar) for schizoaffective disorder 
Sertraline (Zoloft) for schizoaffective disorder 


May be useful for 
Hypersexuality 
Premature ejaculation 


it was marketed. Subsequently, several cases of 
lack of ejaculation, delayed ejaculation, and erec- 
tile dysfunction have been reported (see Mitchell 
& Popkin, 1982, and Segraves, Madsen, Carter, 
& Davis, 1985, for reviews). The ability of thio- 
ridazine to block ejaculation was documented 
in a comprehensive study by Kotin, Wilbert, 
Verburg, and Soldinger (1976). Until this study, 
there had been isolated case study reports of 
ejaculatory failure, but only 31 such cases had 
been reported to its manufacturer, Sandoz, de- 
spite its use in over 10 million patients. The par- 
ticular severity of ejaculatory disorders and higher 
Prevalence of sexual dysfunction on thiorida- 
zine, as well as chlorpromazine (Thorazine), may 
be in large part due to their anticholinergic and 
Sedative effects. Increased antidopaminergic po- 
tency of the low-dose neuroleptics and/or ad- 
dition of anticholinergic medication can cause 
Sexual dysfunction as severe as that on chlor- 
Promazine or even thioridazine. 

Kotin et al. (1976) reviewed the medical charts 
and interviewed 87 patients who had been on neu- 


roleptics for over two weeks. The patients did 
not have other diseases which could affect sex, 
were not taking other drugs, and were sexually 
active. They were asked whether they had ob- 
served changes in erection, orgasm, ejaculation, 
or pain during sex since starting neuroleptics. 
Those taking thioridazine were compared to 
patients on other neuroleptics. Table 22.2 sum- 
marizes the results. Two thioridazine patients 
reported pain at orgasm; 19 complained of no 
ejaculation at orgasm; and nine complained of 
a decreased amount of ejaculate. The absence 
of any ejaculatory change in patients on other 
neuroleptics in this study is surprising, since this 
particular side effect has been reported with 
most neuroleptics in other studies and anecdotal 
reports (Mitchell & Popkin, 1982; Segraves et 
al., 1985). 

Lack of ejaculate also occurs with the adren- 
ergic blocker phenoxybenzamine (Dibenzyline), 
suggesting antagonism of adrenergic alpha, re- 
ceptors by thioridazine. However, other neuro- 
leptics also block adrenergic alpha, receptors 
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Table 22.2 Review of Sexual Side Effects in 87 Patients Treated 
al r 


with Neuroleptics 


Other 
Thioridazine Neuroleptics 
3 % 25% 
Sexual dysfunction ‘ ie pitts 
Difficulty achieving erection tes ae 
if fi intaini ction 
Difficulty maintaining ere On 083 


Retarded ejaculation 


Data from Kotin et al., 1976. 


and most neuroleptics, including thioridazine, 
are anticholinergic and increase prolactin. There- 
fore, it is not clear why lack of ejaculation is so 
much more frequent with thioridazine. Gould, 
Murphy, Reynolds, and Snyder (1984) have sug- 
gested that lack of ejaculation on thioridazine 
is due to its strong calcium channel blocking 
property; however, the strongest available cal- 
cium channel blockers used to treat hyperten- 
sion do not cause more than minor changes in 
ejaculation. 

Although this particular effect of thiorida- 
zine is often referred to as retrograde ejaculation 
(failure of internal urinary bladder sphincter to 
close), there are no reports of significant amounts 
of semen recovered from Post-coital urine. Ejac- 
ulation and emission evidently do not occur, so 
it appears that there is no semen to be diverted 
into the urinary bladder. When small amounts 
of semen have been found in the urine, it is 
thought to be due to slow leakage of excess 
accumulated semen from the seminal vesicles, 


One of the authors in the Ko 
enced a “tearing” 


he masturbated a 


tin study experi- 
pain and no ejaculation when 
fter taking 50 mg thioridazine, 
confirming the report of pain at orgasm by two 
of the patients on thioridazine, Only a few of 
the patients (4 of 57) in Kotin’s sample who ex- 
perienced sexual side effects Tequested any change 
in medication; apparently, only a few of the doc- 
tors suggested dose adjustments or a change to 
another neuroleptic, While this lack of reaction 


to drug-induced sexual dysfunction is puzzlin 
It is also typical. ig 


Reports of Priapism h 


Por ave been most fre u 
on thioridazine and chlo: er 


Tpromazine (e.g., Grif- 


fiths & Zil, 1984), which may be due to the fact 
that these two phenothiazine neuroleptics are 
the most widely prescribed. Priapism has also 
occurred with fluphenazine, mesoridazine, ha- 
loperidol, molindone, trifluoperazine, perphen- 
azine, and chlorprothixene (Winter & McDonell, 
1988). Men on neuroleptics should be warned to 
report unusual erections lasting more than two 
hours; physicians who prescribe neuroleptics should 
confirm a protocol with a hospital or a urologist 
for prompt treatment. 

Priapism can occur at any dose and during 
any phase of treatment on neuroleptics. It can 
also occur at any age, but is most common be- 
tween 30 to 50 years old. The cause of this con- 
dition has not been definitively determined; it 
may involve an adrenergic blocking property com- 
mon to neuroleptics. 4 

The most complete evaluation of neuroleptic 
side effects was presented as a supplement in Ac 
ta Psychiatrica Scandinavia (Lingjaerde, Ahlfors, 
Bech, Dencker, & Elgen, 1987). A large cross- 
section of psychiatrists in 50 Scandinavian HOS 
Pitals used the comprehensive UKU side-effect 
rating scale to evaluate their patients on neuro- 
leptics for at least one month. There were 2,391 
patients in all (1,259 men and 1,132 women). 
Fifty-eight percent were being treated for Buu 
phrenia; the rest, for various psychiatric al 
ders. Most patients had been on their au. 
neuroleptic treatment between one and over ! 
years; however, 19% were on their current ae 
roleptic for less than three months. Side ee 
were judged for severity (mild, moderate, a 
Vere) and supposed drug-relatedness (impr a 
ble, possible, probable). The side effect au 


e Reducet 
quent se 
and fem 
no diffe 
patients 

e Male pa 
functiol 
tion. 

e Orgasm 
patients 
(15.9% 

e Amena 


© Galacte 
and 2.7 
© Gynecc 
and 6% 


The incid 
36%) on neu 
20 to 60 yee 
patients bet 
older patien 
to negatives 


among old 


tions specified change due to medication. For 
instance, with ejaculatory delay a moderate side 
effect was described as “a distinct change in the 
patient’s ability to control ejaculation, so that it 
becomes a problem for him.” Results indicated: 


e Sexual desire increased in 20% of women 
and men (24.4% of inpatients, but only 
9.1% of outpatients). 

¢ Reduced sexual desire was the most fre- 
quent sexual side effect in both male (36.6%) 
and female (36.9%) patients. (There was 
no difference between inpatients and out- 
patients.) 

© Male patients reported 21.5% erectile dys- 
function and 18.7% ejaculatory dysfunc- 
tion. 


© Orgasmic dysfunction was greater in female 
patients (19.3%) than in male patients 
(15.9%). 

© Amenorrhea occurred in 21.7% of females. 


© Galactorrhea occurred in 5.3% of females 
and 2.7% of males. 


© Gynecomastia occurred in 3% of females 
and 6% of males. 


The incidence of reduced sexual desire (about 
36%) on neuroleptics was similar in patients from 
20 to 60 years old, but rose sharply to 50% in 
patients between 60 and 70 years of age. The 
older patients might have been more vulnerable 
to negative sexual effects due to concurrent med- 
ications or other illnesses. Erectile, orgasmic, 
and ejaculatory dysfunctions were greatest (about 
25%) among patients aged 50 to 70. Evident- 
ly, concern with sexual dysfunction was no less 
among older patients, since many of them com- 
plained about this side effect. 

Negative sexual effects were most frequent 
(50%) between three and six months of treat- 
ment. After six months, medication may have 
been adjusted or terminated for many patients 
experiencing sexual dysfunction, so that fewer 
Teports were filed. Sexual side effects on current 
neuroleptic medications did not change with 
duration of treatment, indicating that tolerance 
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fended 


Fie 


did not occur; as long as patients remained on 
their neuroleptic medications, most continued 
to experience negative sexual side effects. 
Sexual effects were more frequent on high- 
dose (over 100 mg) neuroleptics than on low- 
dose ones. Those that require high doses, such 
as chlorpromazine, thioridazine, and chlorpro- 
thixene (Taractan), are generally more sedating. 
On these high-dose drugs, reduced desire oc- 
curred in 42.9% of patients. Erectile, ejacula- 
tory, and orgastic dysfunctions occurred in 24.8%, 
26%, and 28.5% of patients, respectively. 
While this UKU study was not a placebo- 
controlled random clinical trial, it was nonethe- 
less a remarkable example of how much useful 
data can be generated with a well written, com- 
prehensive questionnaire. It is difficult and ex- 
pensive to conduct a controlled trial for the 
extended time periods covered in this study, and 
studies should be at least six months long for a 
valid evaluation of sexual side effects. (The 
UKU side effects rating scale was included in 
its entirety in Lingjaerde et al.’s 1987 journal 
supplement.) The conclusions of the study in 
regard to sexual side effects were as follows: 


© Reduced sexual desire was the most fre- 
quent effect of the neuroleptic drugs and 
occurred in about one of three patients. 


¢ Orgasm, erection, and ejaculation deficits 
occurred in about one of four patients. Wom- 
en experienced these sexual deficits as of- 
ten as men. 


© The sexual deficits occurred equally in young 
and old patients, perhaps slightly more in 
older patients. 


© Sexual deficits increased up to six months 
after first starting neuroleptic treatment 


and remained as long as neuroleptics were 
continued. 


© Sexual deficits were less with high potency, 
low-dose neuroleptics (under 100 mg). The 
authors speculated that fluphenazine (Pro- 
lixin) and flupenthixol (Fluanxol) might be 
the low-dose neuroleptics most free of side 
effects, such as weight gain and sedation 
that can cause sexual problems. 
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Neuroleptic-induced sexual dysfunction Be 
been documented in both men and women in 
other studies as well. Degen (1982) reported re 
women with retarded orgasm due to neuroleptic 
treatment (one on trifluoperazine, the other on 
thioridazine). Ghadirian, Chouinard, and An- 
nable (1982) studied 53 patients (26 men and 27 
women) on long-term maintenance neuroleptic 
treatment for schizophrenia. The patients were 
first interviewed and then completed a sexual 
function rating scale. Changes in erection, or- 
gasm, and ejaculation were compared to a prior 
time when patients were not receiving neurolep- 
tics. (Since all patients had been on neuroleptics 
from one to 24 years, such a comparison may 
have been confounded by poor memory and age.) 
Females were asked to rate time to orgasm, qual- 
ity of orgasm, and pain during orgasm; questions 
concerning arousal, lubrication, and sexual de- 
sire were not included. Most of the patients were 
treated with fluphenazine injections supplement- 
ed with procyclidine (Kemadrin), an antispasmod- 
ic anti-Parkinson medication with anticholiner- 
gic properties. Men experienced frequent erectile 
dysfunction (40%) and difficulty in orgasm/ejac- 
ulation (58%). Women noted orgasm difficulty 
(22%) and change in quality of orgasm (33%). 
A few women reported pain during orgasm (7%) 
and most women reported decreased menstrua- 
tion (78%). 

Despite the severity of Psychotic symptoma- 
tology, patients have reported being equally dis- 
turbed by the sexual side effects of the drugs 
used to treat their conditions, Finn, Bailey, Schultz 
and Faber (1990) questioned 41 neuroleptic-treat. 
ed patients to determine how “bothered” they 
were by neuroleptic side effects compared to the 
symptoms of schizophrenia being treated, Then 
they asked a group of Psychiatrists to rate how 
much they believed the schizophrenia symptoms 
and neuroleptic side effects bothered the patients 
Ratings of bother ranged from 0 (no bother) to 
5 (great bother). 

Patients on neuroleptics experie i é 
tence (34%), inhibited/painful dete (12%) 
and painful urination (12%); dizziness due is 
hypotension was experienced by 83%, move- 
ment problems by 73%, fatigue by 46%, and 
weight gain by 22%, Overall, 20 neuroleptic side 


effects and 19 schizophrenic symptoms ds 
delusions, paranoia, hallucinations, thought Tead. 
ing by others) were rated. Of all the side effects 
and symptoms, the genital/sexual side effects 
were rated as the most bothersome by the re: 
tients and were the only side effects with a 
greater than “4” rating other than paranoid delu- 
sions. Impotence was rated by patients as worse 
than any of their schizophrenic disease symp- 
toms. 


MALE/FEMALE DIFFERENCES 


Women on neuroleptics may experience normal 
sexual activity if partners/spouses take the ini- 
tiative; in these cases, emotional satisfaction can 
compensate for decreased physical arousal and 
pleasure. Schizophrenic men often limit their 
sexual activity to masturbation, where dimin- 
ished fantasy and physical response can be crit- 
ical. 

Because dopamine inhibits prolactin, and an- 
tipsychotics block dopamine, prolactin may in- 
crease to toxic levels. Abnormally high levels 
of prolactin can cause severely decreased sexual 
responses in men and amenorrhea and other 
menstrual irregularities in women. Elevated pro- 
lactin in women can also cause a syndrome of 
hostility, depression, and anxiety (Fava, G., Fava, 
Kellner, Serafini, & Mastrogiacomo, 1981; Fava, 
M., Kellner, Serafini, & Mastrogiacomo, 1982; 
Kellner, Buckman, Fava, & Pathak, 1984); hos- 
tility and anxiety can result in sexual aversion, 
and depression typically undermines sexual de- 
sire. Men do not seem to experience the negative 
Psychological consequences of hyperprolacte- 
mia as frequently as women. 

In men treated with neuroleptics, elevated 
Prolactin can decrease testosterone (though not 
below normal) and pituitary LHRH function 
(Bartke, Suare, Doherty, Smith, & Klemke, 1983). 
The decrease in LHRH function appears to be 
important both in men’s lack of sexual response 
and in women’s lack of ovulation/menstruation- 
When hyperprolactinemic men were treated with 
bromocriptine, sexual desire and response re- 
turned before testosterone levels increased (Bart- 
ke et al., 1983). 
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Neuroleptic-induced hyperprolactinemia can 
cause a variety of sexual/endocrine problems in 
addition to decreased sexual activity. Galactor- 
rhea (lactation) and decreased sperm are direct 
effects in males; osteoporosis and breast cancer 
may be indirect effects in females (Gammon, 
1981). Gynecomastia may occur with neurolep- 
tic treatment, but has not been correlated di- 
rectly with excess prolactin. Breast discomfort 
and pain during orgasm may be specific instances 
of an increase in pain sensitivity due to neurolep- 
tics (Decina, Caracci, Harrison, & Sandyk, 1990). 

Prolactin levels over 40 mg/ml can directly 
cause sexual dysfunction; therefore, neuroleptic 
dosage should be adjusted to keep prolactin be- 
low 50 mg/ml whenever possible. Elevated pro- 
lactin levels between 25-50 mg/ml should be 
warning to monitor sexual function. Hyperpro- 
lactemia can also be avoided by switching to 
“atypical” neuroleptics such as clozapine (Clo- 
zaril) or risperidone (Hisperdal), which are less 
dependent upon dopamine blockade for their 
efficacy. 

The movement disorders (akathesia, akinesia, 
dystonia, tardive dyskinesia) caused by neuro- 
leptics can also directly impede sexual function. 
Yassa and Lal (1985) reported a man frequently 
unable to have intercourse because he was un- 
able either to penetrate or maintain penetration 
due to involuntary movement spasms. As with 
hyperprolactemia, movement/motor disorders 
may be avoided by treatment with these newer, 
atypical neuroleptics. 


SEXUAL BENEFITS 


Several small studies have shown that certain 
neuroleptics can be used to treat premature ejac- 
ulation, but this finding has never been repli- 
cated in an adequate, placebo-controlled study. 
Singh (1963) and Mellgren (1967) reported suc- 
cessful use of thioridazine to treat premature 
ejaculation, and three reports of using either 
thioridazine or mesoridazine to treat premature 
ejaculation appeared in European journals dur- 
Ing the 1960s (Petrie, 1980). In the last decade, 
the Possibility of irreversible tardive dyskinesia 
as a neuroleptic side effect has discouraged fur- 


313 


ther investigation of this drug class as a treat- 
ment for premature ejaculation in the United 
States. , 

In Europe, the haloperidol-like neuroleptic 
benperidol has been used since the 1960s to treat 
deviant hypersexuality. Tennant, Bancroft, and 
Cass (1974) studied the effects of benperidol 
and chlorpromazine on imprisoned male pedo- 
philes in a placebo-controlled trial. They found a 
small but significant reduction in sexual thoughts, 
which they judged insufficient to prevent devi- 
ant sexual behavior. Bartova, Hajnova, Na- 
hunek, and Svestka (1981) reported successful 
treatment of deviant sexual behavior with flu- 
phenazine injections or injections of oxoprothe- 
pin, another European neuroleptic. 


PARADOXICAL EFFECTS 


Paradoxical effects of neuroleptics have been 
reported only rarely. Spontaneous ejaculation 
on neuroleptics was reported in 1983 by Keitner 
and Selub (1983). A 46-year-old man hospital- 
ized for treatment of psychotic depression expe- 
rienced spontaneous orgasm and ejaculation on 
two consecutive days after eight days of treat- 
ment with 20 mg trifluoperazine. A week later, 
he was shifted to 20 mg thiothixene and again 
experienced spontaneous orgasm/ejaculation 
on two consecutive days. All events occurred with 
women present, but in non-sexual contexts and 
without any observable stimulation. 

Two reports of hypersexuality due to neuro- 
leptics were recorded in the 1960s and 1970s. 
Seeman, Denber, and Goldner (1968) described 
the case of a 44-year-old paranoid schizophrenic 
woman who was tormented by obsessive sexual 
thoughts when treated with 150 mg chlorproma- 
zine or 300 mg thioridazine. Varga, Haher, and 
Simpson (1975) reported hypersexual behavior 
in two men, one treated with fluphenazine and 
the other treated with 600 mg chlorpromazine. 


ALTERNATIVES 


Among all of the neuroleptics, fluphenazine (Pro- 
lixin) and flupenthixol (Fluanxol) seem to cause 
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the least sedation, fatigue, weight gain and dizzi- 
ness. One study examined neuroleptic patients 
concurrently treated with antidepressants, ben- 
zodiazepines, or lithium (Lingjaerde et al., 1987). 
Patients on antidepressants and benzodiazepines 
showed about a 10% higher incidence of sexual 
effects than those on neuroleptics alone. Patients 
concurrently on lithium showed about 10% low- 
er incidence of sexual effects. Orgasm problems 
were also lower in patients on concurrent benzo- 
diazepines (16.7%), but ejaculatory complaints 
were greater (35.3%) (indicating that the sexual 
effects of benzodiazepine can be worse in men 
than in women). The relative lack of negative 
sexual effects with concurrent neuroleptic and 
lithium treatment, though noteworthy, occurred 
only when high-dose neuroleptics were used, 
which can cause additional, severe problems. 
Antipsychotics cause a myriad of sexual prob- 
lems that significantly complicate effective clini- 
cal treatment. As long as patients are institution- 
alized, their medications can be monitored and 
noncompliance kept to a minimum. As outpa- 
tients, many abandon their medications because 
of intolerable sexual dysfunction as well as other 
undesirable side effects. If/when psychotropic 
medications that have fewer sexual complica- 
tions are discovered, the overall treatment of 
psychotic symptoms will be vastly improved due 
to the compliance issue alone, 


ATYPICAL ANTIPSYCHOTIC 
DRUGS 


A recently introduced class of antipsychotic drugs 
in the United States achieves its therapeutic ef- 
fect more by blocking 5-HT, receptors than do- 
pamine receptors. The ratio of 5-HT, receptor 
blockade to conventional dopamine DA, 
tor blockade for currently marketed at 
antipsychotics is 1.30 for clozapine (Cl 
and 1.15 for risperidone (Risperdal) y, 
ratio of 0.89 for the conventional antips 
haloperidol (Haldol) (Richelson, 1994), T 
atypical was given to the prototypical 
chotic clozapine more than 20 years ago in 197] 

after the conclusions of investigatory clinical 
trials that began in 1962 (Coward, 1992). Unfor- 
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tunately, clozapine use in the United State 
delayed for many years after the discovery 
occasional but potentially lethal side effect of 
agranulocytosis (lowered white blood-cel| count) 
(Krupp & Barnes, 1992). Due to the neeq for 
careful monitoring to avoid infrequent but se. 
vere toxicity, use of clozapine is somewhat com- 
plicated and very costly. 

Atypical antipsychotics are generally charac. 
terized by minimal or no movement/motor/pos- 
ture abnormalities (extrapyramidal symptoms 
or EPS; tardive dyskinesia or TD) and no in. 
crease in prolactin levels (Herrling, 1991). They 
may improve “negative” aspects of schizophre- 
nia in addition to the conventional antipsychotic 
reduction of positive aspects. Positive and nega- 
tive aspects of schizophrenia are shown in Table 
22.3. Indeed, conventional antipsychotics may 
themselves induce secondary symptoms (side ef- 
fects) similar to (and often confused with) as- 
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Table 22.3 Positive and Negative Aspects 
of Schizophrenia 


Positive Aspects 
Delusions 
Conceptual disorganization 
Bizarre thought content 
Hallucinations 
Excitement, agitation 
Hostility, suspiciousness, aggression 
Grandiosity 
Poor impulse control 
Tension, fear 
Negative Aspects 
Blunted affect 
Emotional and social withdrawal 
Passive, apathetic attitude 
Lack of spontaneity and flow of conversation 
Rigidity 
Stereotyped thinking 
Depressive mood 
Motor retardation, catatonic posturing 
Poor attention 
Guilt feelings 
Somatic preoccupations 
Negative (failure to do what is situationally sug- 
gested; characterized by stupor or stereotyped 
repetitive movement 


Data from Lindenmayer, 1994, and clinical experience. 
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pects of schizophrenia (Gerlach & Peacock, 1994). 
Mental and motor side effects of conventional 
antipsychotics are listed in Table 22.4. Gerlach 
and Peacock (1994) note that patients complain 
more of the mental side effects, while physicians 


Table 22.4 Side Effects of Conventional 
Antipsychotic Drugs 


Mental Side Effects 

Emotional indifference 

Blunted affect 

Anhedonia, lack of pleasure 

Reduced initiative, apathy 

Reduced energy, weakness, asthenia 

Depression 

Slow or retarded thinking 

Lack of social drive or interest 

Anxiety 

Subjective restlessness 

Movement/Motor Side Effects 

Extrapyramidal Symptoms (EPS) 

1. Dystonia: Exaggerated, stretched posturing of 
head, neck, jaw, trunk, back, arms, legs, and 
other movable body parts; fixed aberrant gaze; 
hyperextension; distorted, twisted, repetitive 
postures with prolonged muscle contractions; 
sustained spasms. 


. Akathisia: Inability to sit still; intolerance of 
inactivity; pacing, restless movement, rocking, 
tapping, and shifting of weight while standing 
or sitting. 

. Akinesia: Rigidity, stiffness, and slowness of 
voluntary movements; mask-like facial immo- 
bility; stooped posture, shuffling gait; slow, 
monotonous, hesitant speech. 

. Tremor: Regular rhythmic oscillations of 
hands and fingers. 


. Tardive Dyskinesia: Orofacial protruding and 
idling of tongue; lip-sucking, rabbit syndrome 
(repetitive mouth movement resembling a rab- 
bit’s munching); twitching of orofacial, masti- 
catory, and tongue muscles, sometimes spread- 
ing to limbs. Typically develops after 
prolonged treatment, but may also appear at 
Start or even at withdrawal of antipsychotic. 
Responds poorly to treatment and sometimes 
becomes permanent in older patients. 


Data from Gerl: 


4 lach and Peacock, 1994; Rupniak, Jenner, and Mars- 


en, 1986; and clinical experience. 


focus mainly on objective movement/motor side 
effects. Unfortunately, there is no pharmaco- 
logic cure for schizophrenia, only control of its 
symptoms, which is usually lost when antipsy- 
chotics are discontinued (Kane & Freeman, 1994). 
Given the predominant need for continued treat- 
ment, relative reduction of side effects and nor- 
malization of thought and mood through use of 
atypical antipsychotics are important advances 
in psychotherapy. 

Clozapine (Clozaril) was first synthesized in 
1958 as one of over 1,900 tricyclic drugs mod- 
eled after the recently introduced antidepressant 
imipramine (McKenna & Bailey, 1993). Similar 
to chlorpromazine, it was anticholinergic and 
anti-adrenergic. Tested from 1961 to 1971 as an 
antipsychotic, it was approved for clinical use 
in 1971 and removed from general use in 1975 due 
to agranulocytosis (McKenna & Bailey, 1993). 
Restricted use continued in some European coun- 
tries, and even in the United States on a humani- 
tarian named-patient basis, due to the fact that 
it sometimes was quite efficacious for otherwise 
treatment-refractory patients and even improved 
neurocognitive function in some patients (Melt- 
zer, Lee, & Ranjan, 1994). Indeed, clozapine has 
been shown in six of 13 research studies to be 
more effective than chlorpromazine, in contrast 
to the failure to find even a single study showing 
increased efficacy to chlorpromazine in 58 com- 
parative research trials of other recognized con- 
ventional antipsychotics (McKenna & Bailey, 
1993). 

Prominent side effects of clozapine are weight 
gain, sedation, fatigue, hypertension, dizziness, 
tachycardia, constipation, sialorrhea (drooling, 
excess saliva), hyperthermia, seizures, and agran- 
ulocytosis (Meltzer, Alphs, Bastani, Ramirez, & 
Kwon, 1991). Evidently, despite its advantages 
in comparison to conventional antipsychotic drugs, 
it is far from a safe and tolerable pharmacologi- 
cal treatment for schizophrenia. Sedation and 
weight gain due to blockade of histamine H, re- 
ceptors and weight gain due to serotonin block- 
ihe sal snipe 
wepeiace ees ipsychotics, clozapine and 
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son, 1994). Seizure rate has been en 
0.6-2% for doses below 300 mg, 1.8-4% f 
doses of 300-599 mg, and 5-14% for mek 
600-900 mg (Garcia, Crismon, & Dorson, 19 3 
Toth & Frankenburg, 1994). The typical clinica 
dose for clozapine is 200-700 mg/day (Fleisch- 
hacker et al., 1994). 

Clinically significant weight gain occurs dur- 
ing the first six to 12 months of clozapine treat- 
ment and continues yearly at a lower rate, so 
that the cumulative incidence of patients reach- 
ing 20% or more overweight (a definite health 
risk) may be over 50%, and 75% of treated 
patients may gain at least 10 to 20 pounds (Lam- 
berti, Bellnier, & Schwarzkopf, 1992; Umbricht, 
Pollack, & Kane, 1994). This degree of weight 
gain is considerably more than occurs with most 
conventional neuroleptics (weight gain is alsoa 
particularly severe problem with thioridazine, 
which can be considered a somewhat atypical 
antipsychotic). It is Startling to note that prior 
extensive reviews (generally from limited inpa- 
tient studies) of clozapine clinical experience 
and “guidelines for clinical management” have 
reported weight gain in less than 1% of treated 
patients (Lamberti et al., 1992), 

The degree of sexual dysfunction in patients 
treated with clozapine has not yet been studied. 
However, given its side-effect Profile, clozapine 
can hardly be considered a useful enhancer of 
sexual well-being, despite its frequent success 
in Teducing negative aspects of schizophrenia. 
Given the efficacy of serotonin potentiators 
(SSRIs) for treating obsessive-compulsive disor- 
ccc fet ts locapin has 

; : ng or exacerbating 
obsessive-compulsive symptoms 


Risperidone (Risperdal) is a 
; potent antago- 
nist of both 5-HT, and DA, Teceptors (Cohen 


tic doses at or below 10 mg/day are insomp; 
headaches, anxiety, tension, dizziness, nas = 
tion, weight gain, nausea, gastric upset, ving, 
coughing, hyperthermia, tachycardia, and si 
nificant sexual dysfunction (Cohen, 1994: Marée, 
& Meibach, 1994). Side effects more frequent 
on risperidone 6 mg/day (the optimum dose) 
compared to haloperidol 20 mg/day are anxiety 
nervousness, headaches, dizziness, nausea, ate 
tric upset, weight gain, rhinitis, sinusitis, cough- 
ing, fever, and tachycardia (Marder & Meibach, 
1994). Strongly dose-dependent side effects in. 
clude diminished sexual desire and erectile defi- 
ciency, fatigue, sedation, weight gain, and tachy- 
cardia (Lindenmayer, 1994; Marder & Meibach, 
1994). Distinct advantages of risperidone over 
other antipsychotics are decreased negative symp- 
toms of schizophrenia such as emotional with- 
drawal, depression, blunted affect, thought and 
speech, as well as improvement of attention, 
cognition, and brain information processing to- 
ward normal (Wagner & Clayton, 1995). Given 
risperidone’s relatively strong antagonism of DA, 
receptors compared to clozapine, occasional ele- 
vation of prolactin and development of tardive 
dyskinesia is more likely with prolonged use 
than on clozapine. 

Risperidone’s sexual side effects are signifi- 
cantly greater than on placebo and include de- 
creased desire and erectile dysfunction, orgasm/ 
ejaculation problems, menstrual disturbance, 
and menorrhagia (Lindenmayer, 1994; Marder 
& Meibach, 1994: Meltzer et al., 1994). Long- 
term complaints directly affecting compliance 
are weight gain and the above sexual problems 
(Lindenmayer, 1994). Some instances of pria- 
Pism have already been noted during risperidone 
treatment (Lindenmayer, 1994). It is interesting 
that weight gain and sexual dysfunction are also 
Prominent on thioridazine, which may be con- 
sidered an atypical antipsychotic due to its rela- 
tively low level of movement/motor side effects. 
The weight gain that occurs on risperidone is 
not as great as on clozapine, and there is 10 
special danger of agranulocytosis, less risk of 
seizure, and greater cognitive improvement 0? 
Tisperidone compared to clozapine. 
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Stimulants/Anorectics: 


Mazindol, Fenfluramine, 
Diethylpropion, Methylphenidate, 
Phenylpropanolamine 


OBJECTIVES 


e To compare and evaluate the sexual side 
effects of commonly prescribed and over- 
the-counter anorectic stimulants 


¢ To examine the sexual side effects of the 
non-anorectic stimulant methylphenidate 
(Ritalin) 


Stimulants are predominantly used (and of- 
ten abused) by women for appetite control. The 
number of women using stimulants nonmedical- 
ly to control weight rose during the 1980s (Clay- 
ton, Voss, Robbins, & Skinner, 1986). Use and 
overuse of diet pills have reached epidemic lev- 
els. Nonprescription stimulants for weight loss 
are used largely outside the context of medical 
supervision, making it impossible to assess the 
scope of abuse. Phenylpropanolamine (PPA) and 
caffeine pills are available over the counter and 
are only loosely regulated by health authorities 
or the Federal Drug Administration. Further- 
more, phenylpropanolamine is in a remarkable 
number of other drugs such as decongestant 
“cold” remedies. 

The diet stimulants currently available are 
the same ones that were available 20 to 30 years 
4go. Because research on the side effects of 
these stimulants has been largely limited to their 


abuse, surprisingly little is known about the 
general or sexual side effects of anorectics at 
“therapeutic” non-abuse dosages. Partly in re- 
sponse to pressure groups, the Federal Drug 
Administration tightly controls all prescription 
stimulants and has discouraged the development 
of new drugs. Ironically, while pressure groups 
appropriately point out the dangers of abuse, 
there are few unbiased replicated studies show- 
ing serious dangers associated with these diet 
pills for women or men at “therapeutic” doses. 
This chapter reviews prescription stimulant ano- 
rectics and phenylpropanolamine, which is the 
main ingredient in most nonprescription stimu- 
lants. (Caffeine, a common nonprescription xan- 
thene stimulant, was covered in Chapter 11.) 
Methylphenidate (Ritalin), which is not used as 
an anorectic, is also discussed. 


OVERVIEW OF STIMULANTS/ 
ANORECTICS 


Amphetamine/PEA derivative anorectics: 


°© amphetamine (Dexedrine, etc.) schedule II 
control 


° diethylpropion (Tenuate) schedule IV con- 
trol 
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fenfluramine (Pondimin, etc.) schedule IV 


control * 
e mazindol (Sanorex, Mazanor) schedule 


control 

phentermine (Fastin, etc.) schedule IV con- 
trol 

 phenylpropanolamine (generic nonprescrip- 
tion) 

¢ methylphenidate (Ritalin) (not an anorec- 
tic) schedule IV control 


Amphetamine anorectics work chiefly through 
adrenergic stimulation and, to a lesser extent, 
through dopaminergic stimulation. An excep- 
tion is fenfluramine (Pondimin), which stimu- 
lates serotonin and has more specific anorectic 
properties rather than stimulant properties (it 
can even cause sedation). Stimulants generally 
activate catecholamines — dopamine and norepi- 
nephrine—as well as other excitatory chemicals 
in the brain. Their actions on serotonin are some- 
what mysterious and the mix of excitatory and 
inhibitory serotonergic actions has not been ex- 
plored. All of the stimulant anorectics except 
for mazindol (Sanorex, Mazanor) are phenyl- 
ethylamine (PEA) derivatives. Due to their am- 
phetamine nature, they are controlled, sched- 
uled drugs. However, they vary widely in abuse 
and dependence potential, Diethylpropion (Ten- 
uate) and mazindol have low abuse potential. 
Although fenfluramine (Pondimin) also has low 
webs eee ei 

ig effect, it has the potential for 


brain damage exceeding even that of ampheta- 
mine. Apparently, 


raised, limiting incremental stimulant 
when dose is increased in an abusive fae 
There is very little abuse reported for diethylpng 
pion and practically none for mazindol, . 


Tespon, 


Sexual Dysfunction 


Researchers and physicians are commonly yp. 
aware of the direct sexual manifestations of 
stimulant drugs. The adrenergic activation of 
stimulants can affect sexual function in both di- 
rections. It can either heighten or interfere with 
sexual desire and/or response, depending upon 
the situation, the emotional state of the individ. 
ual, and the dose of the stimulant. 

While the adrenergic arousal level necessary 
for appetite control may not excessively affect 
overall behavior, it may impact more subtle 
levels of sexual responsibility and “genital tone” 
(i.e., erection turgidity, rigidity, flaccidity). The 
vascular responses of the male genitals are under 
tonic adrenergic inhibitory control.* Adrenergic 
activation by anorectic/amphetamine-like med- 
ications may increase the inhibitory action on 
vascular sensitivity. As a result, the penis may 
be abnormally limp and an increased amount 
of sexual stimulation may be necessary for erec- 
tion to occur. It is unknown if there is an analo- 
gous effect within female genitals. 

Stimulants may also restrict the “dynamic 
range” of sexual response. Excitatory orgasmic 
response is normally preceded by decreased local 
genital adrenergic arousal, which occurs during 
the vasodilation stage of the sexual respons¢ 
(lubrication or erection). Orgasm is then expeti- 
enced as a rebound reaction (release from local 
inhibition of adrenergic tone). There is evidence 
that orgasm is triggered when heat increases to 
a certain “flashpoint”; orgasmic release then 
may function as a cooling mechanism (Blum- 
berg & Moltz, 1988), With the use of stimulants, 
Orgasm can be reached more readily, but It 
may not have the explosive, satisfying quality 
generated by the buildup of sexual tension. 

Speculation on stimulant restriction of the 
—— 


*Tonicity is defined as the normal state of slight contraction 
OF readiness to contract of healthy muscle fibers. 
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sexual response cannot be furthered by any evi- 
dence presently available in the literature. In our 
clinical experience, we have found that even the 
mild effects of legal, non-abused stimulants can 
and do restrict the range of sexual response and 
reduce the resting “tone” of the penis (the penis 
is more contracted than in its usual resting state). 
We have also observed this resting “limpness” 
and “shrunkenness” in the penis with the use of 
stimulating antidepressants such as amineptine 
(Survector, available in Europe) and nomifen- 
sine (Merital, now withdrawn from the market). 

Areverse of the contracted resting tone seems 
to be the case with bupropion (Wellbutrin), a 
stimulant antidepressant that does not have the 
potent adrenergic action common to most am- 
phetamines. However, even with bupropion there 
may be an adrenergic facilitation in occasional 
patients that leaves the penis unusually limp in 
the resting state. This “limp penis,” suggesting 
a tonic “epinephrine response,” occurred for a 
few weeks in two of our male research patients 
on bupropion, but resolved with a lowering of 
the drug dose. The drug affected only the size 
of the nonerect penis. Erections were not notice- 
ably affected. 

Excess weight often decreases sexual attrac- 
tiveness and undermines a positive body-image. 
As weight is lost, sexuality may improve in re- 
sponse to a better body image and increased 
self-esteem. However, obesity may be a protec- 
tive camouflage for an aversion to sex. A man 
or woman who does not want to be touched may 
consciously or unconsciously resort to making 
themselves sexually unappealing. When the weight 
is lost, the previously masked sexual aversion 


becomes evident, causing problems in the rela- 
tionship. 


Male/Female Differences 


In a 1986 National Institute of Drug Abuse (NIDA) 
Publication, it was stated that “the clearest gen- 
der difference in medical use of psychotherapeu- 
lcs is for stimulants. . . . The Federal research 


agenda . . 


g - Tequire(s) attention [to] the use of 
stimulants 


es by women, particularly younger wom- 
» to lose weight, and the relationship of such 


use to anorexia and bulimia” (Clayton et al., 
1986). The potency of catecholaminergic ano- 
rectic stimulants in women is increased by a 
decrease in serotonin that occurs naturally with 
dieting. Cowen and his colleagues (Anderson, 
Parry-Billings, Newsholme, Fairburn, & Cow- 
en, 1990; Goodwin, Fairburn, & Cowen, 1987) 
have found serotonergic deficits due to dieting 
only in women and have suggested that this 
reduction of serotonin makes women especially 
susceptible to eating disorders. Dieting reduces 
the serotonin precursor tryptophan in both wom- 
en and men, but the reduction is greater in 
women and produces exaggerated prolactin re- 
sponses to intravenous-injected tryptophan only 
in women. Anderson et al. (1990) hypothesized 
that, due to reduced serotonin function associ- 
ated with reduced tryptophan in dieting women, 
there is impaired satiety, a tendency to binge- 
eat, poor impulse control, and depressive symp- 
toms, all of which can generate eating disorders. 
Given the greater levels of brain serotonin (Mc- 
Bride, Tierney, DeMeo, Chen, & Mann, 1990) 
and greater rate of serotonin turnover (Young, 
Gauthier, Anderson, & Purdy, 1980) in women 
than men, women are particularly sensitive to 
changes in tryptophan availability. Estrogen and 
progesterone appear to work synergistically with 
serotonin, partially explaining why sensitivity 
to serotonergic changes is greater in women 
(DiPaolo, Masson, Daigle, & Belanger, 1987). 
Reduced levels of serotonin in mildly over- 
weight, dieting women could result in increased 
susceptibility to sexual stimulation. Hypotheti- 
cally, decreased serotonin generated by weight 
loss and increased dopamine generated by ano- 
rectic stimulants, together with preexisting fe- 
male sensitivity to the stimulant effects of dopa- 
mine, would lead not only to increased sexual 
desire and sensation, but also to a shift toward 
more active, masculine sexual behavior, As part 
of this shift, however, the perverse aspects of 
male sexual desire may be experienced by wom- 
en, leading to sexual Perversion dysfunctions 
usually found chiefly in men. Ellinwood (Ellin- 
wood & Rockwell, 1975) has noted that “female 
chronic amphetamine abusers reported increased 
sonia einen ein 
pulsive masturbation, 
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prostitution, and intensification of sadomaso- 
chistic fantasies.” Milder forms of this type of 
sexual behavior may occur due to chronic use 
of anorectic stimulants. In light of the possibility 
of serotonin depletion with dieting in mildly 
overweight women, use of anorectic drugs with 
distinct serotonergic actions (e.g., mazindol, 
fenfluramine) may be advisable for those al- 
ready susceptible to alcohol and drug abuse 
or those who have sexual obsessive-compulsive 
disorders. When eating is reduced and sexual 
activity unavailable, other strong positive envi- 
ronmental or relationship reinforcers are often 
necessary to avoid attraction to drug abuse. 

In animal research, response to ampheta- 
mines has been found to be greater in female 
rats than in male rats (Robinson & Becker, 
1986). There is also greater sensitization with 
continued use. Apparently, sensitization is de- 
creased by testosterone in males, since castrated 
male rats also show increased sensitization to the 
level found in females. The greater sensitivity to 
amphetamines in female rats is paralleled by a 
greater sensitivity to a variety of stressors (e.g., 
immobilization, forced running). Whereas the 
male response to stressors is more phasic, as 
shown by acute secretion of epinephrine (adren- 
aline), the female response is more tonic, as 
shown by extended cortisol elevation. 


Sexual Benefits 


In Chemistry of Love (1983) Liebowitz suggest- 
ed that phenylethylamines (PEA) were endoge- 
nous amphetamines that generated high levels 
of sexual desire and activity. He Proposed that 
the chemistry of romantic love involves endoge- 
nous chemicals that are both sexually stimu- 
lating and appetite suppressing. Phenylethyl- 
amines are stimulants with both adrenergic and 
dopaminergic activation. 

While stimulants may relieve sexual sluggish- 
ness, it should also be noted that the hyperarous- 
al generated by amphetamine-like substances 
has rarely been shown to facilitate sexual behay- 
ior in normal, sexually active animals. In hu- 
mans, the agitation of hyperarousal (the “speed” 
effect) induced by stimulants often isolates the 


individual, preventing the relaxation ne 


ah Cesg 
for intimacy and sexual comfort. ay 


Alternatives 


The stimulant antidepressant bupropion, Which 
has been shown to treat both bulimia (Horne 
et al., 1988) and inhibited sex drive (Crenshaw 
Goldberg, & Stern, 1987), is contraindicated for 
use in bulimic women due to a possible increased 
risk of seizure. The alternative antidepressant 
treatment of bulimia is fluoxetine (Prozac), which 
itself reduces sexual desire and response. Fluox- 
etine is currently under FDA review for treat- 
ment of obesity (it was approved for the treat- 
ment of bulimia in 1994). If fluoxetine is shown 
to cause weight loss equivalent to amphetamine- 
like stimulants, the Federal Drug Administration 
would be faced with sanctioning the widespread 
use of a psychologically powerful prescription 
drug. Consequently, FDA approval of fluoxe- 
tine for treatment of obesity is unlikely, even if 
it proves to be relatively effective. Even for bu- 
limia, higher fluoxetine doses than those used 
for depression are usually required (40-80 mg/ 
day), which increase the risk of sexual side ef- 
fects. The present anorectic stimulants are like 
to remain the chief alternatives for weight con- 
trol for some time to come. 


MAZINDOL (SANOREX, 
TERONAC, MAZANOR) 


On the basis of its sexual side effects, mazindol 
(Sanorex, Teronac, Mazanor) use is more aP- 
propriate for women than men. Though rec 
ognized as a stimulant on the basis of its dopa 
minergic and noradrenergic uptake inhibiting 
properties (Hauger et al., 1986), it also has se- 
rotonergic action involving 5-HT uptake inhl- 
bition (Carruba, Zambotti, Vicentini, Picott!, 
& Mantegazza, 1978). Furthermore, mazindol 
has an indole structure characteristic of seroto- 
nin. Men may be bothered by this as yet unde- 
fined serotonergic effect. Exogenous serotoner 
gic activity may be more comfortable for Woe 
than men because higher levels of such activity 
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are present at birth in females and are poten- 
tiated by estrogen. For weight reduction, this 
serotonergic action can supplement the cate- 
cholamine stimulant anorectic property of ma- 
zindol. Mazindol apparently has no effect on 
pituitary hormones or testosterone (Dolecek, 
1980). 

Mazindol is perhaps the safest anorectic stim- 
ulant in terms of abuse potential. When given 
to drug abusers (six male, six female) in normal 
clinical doses (.5-2 mg), it had only dysphoric 
subjective effects and was given a negative rat- 
ing on a drug-liking scale (Chait, Uhlenhuth, & 
Johanson, 1987). Compared to placebo in this 
study, mazindol was actually considered to be 
aversive. Side-effect profiles of mazindol are 
generally similar to those of other anorectic 
stimulants. Mazindol has been in use with little 
evidence of toxicity since 1974. However, some 
discomfort has been reported. In an inconti- 
nence study, Woodhouse and Tiptaft (1983) noted 
unpleasant feelings of dizziness, light-headed- 
ness, insomnia, and dry mouth at high doses 
(3-4 mg/day) and cautioned that treatment 
should be initiated at low doses. Table 23.1 
summarizes the properties and side effects of 
mazindol. 


Sexual Dysfunction 


Australian surveillance monitoring has reported 
that 19% of the adverse drug reaction reports 
for mazindol up to 1985 were for sexual dysfunc- 
tion, including decreased sex drive, impotence, 
and testicular pain (Mashford, 1985). This rel- 
atively high figure was not paralleled in the 
United States labeling, however, in which impo- 
tence and changes in sex drive are indicated to 
Occur only rarely, Apparently, most or all of 
these sexual side effects occurred in men. 
Symptoms of genital pain have been reported 
by male patients treated with mazindol in our 
clinical Practice, but no similar discomfort seems 
to occur in women on mazindol. The chief refer- 
ence for testicular pain due to mazindol was a 
report of eight spontaneous adverse drug reac- 
tions to the Australian and Netherlands Adverse 
Drug Reaction monitors (McEwen & Meyboom, 
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1983). In many of these cases, the testicular 
effect quickly disappeared after mazindol was 
discontinued and reappeared upon successive 
rechallenge. The symptom initially was diag- 
nosed as prostatitis, but was later differentiated 
due to its contiguous relation to mazindol use. 
Symptoms manifested within hours of the first 
dose in some cases and in others took up to two 
months to develop. (Dosage was either 0.5 mg 
or 1 mg daily; therapeutic dose is 1-2 mg.) 

The range of symptoms reported to monitors 
was fascinating and, in a few cases, reminiscent 
of spontaneous emission/ejaculation, which has 
occasionally been found with serotonergic anti- 
depressants (clomipramine, imipramine, fluoxe- 
tine). A summary of the cases reported by Mc- 
Ewen and Meyboom (1983) follows. 

Case 1: Within 48 hours, testes became pain- 
ful, retracted, and hard. Dysuria with inter- 
rupted erratic urination also occurred. Symp- 
toms recurred on four subsequent occasions 
within 24 hours of ingesting the drug. 

Case 2: Within one month, painful testes 
became sore to touch and dysuria developed. 
Symptoms resolved within 24 hours of discon- 
tinuing the drug and reappeared three times 
within 12 hours upon rechallenge. 

Case 3: For about one month, testicular pain, 
swelling during urination, and seminal discharge 
with each bowel movement were noted. These 
symptoms were treated unsuccessfully as prosta- 
titis, but resolved when mazindol was discon- 
tinued. Symptoms began four hours after first 
dose. 

Case 4: Within two hours of first dose, severe 
pain in testes and groin appeared, recurring 
three more times when techallenged. The patient 
complained of “penile shrinkage” and transient 
impotence. 

Case 5: After eight weeks of treatment, the 
patient developed impotence, sore testes, and 
non-orgasmic spontaneous ejaculation. With- 
drawal of mazindol resolved these symptoms. 

Case 6: On three separate Occasions of mazin- 
dol treatment, Prostatitis-like reaction occurred 
with painful urination, painful testes, and lower 
abdominal pain. 

Case 7: “Tender” testes developed within an 
hour and lasted two hours after taking each dose. 
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Table 23.1 Profile of Mazindol 


Daily Dose 
Sanorex 1 mg TID 
Teronac or 
Mazanor 2mg QD 
COMMON INDICATIONS 
Obesity 
MECHANISMS OF ACTION (GENERAL) 
Increases catecholamine activity 
Inhibits dopamine and norepinephrine uptake 
Inhibits 5-HT uptake 
MECHANISMS OF ACTION (SEXUAL) 
Positive Negative 
Increased adrenergic (alpha,) activity Increased adrenergic (alpha,) activity 
Increased adrenergic (beta) activity Increased cortisol 
Increased dopamine Increased serotonin (5-HT) 
DIRECT SEXUAL SIDE EFFECTS 
Desire disorders Erection difficulties Orgasm/ejaculation 
¢ Inhibited sexual de- ¢ Inability/difficulty ob- irregularities 
sire (male) taining/maintaining © Difficulty or inability 
© Hypersexuality (fe- erection to be orgasmic 
male) ¢ Decreased quality of ¢ Ejaculatory inhibition 
erection © Ejaculation without or- 
¢ Ejaculation through gasm 
flaccid or semi-erect © Dyspareunia 
penis 


INDIRECT SEXUAL SIDE EFFECTS 


Discomfort caused by dryness of skin, mouth, mucous membranes, weight loss, nausea, 
rash/itching, urinary problems (retention) 
Mood disorders resulting in anhedonia, nervousness, anxiety, 


Neurological disturbances resultin 
turbances 


SEXUAL CONTRAINDICATIONS/BENEFITS 
Avoid with prior condition of May be useful for 


Desire dis i i 
disorders Sex drive disorders 


Genital pain 
Rakes Hypersexualit 
Pain with ejaculation wae seer 


es a symptoms Urinary incontinence 
Erectile dysfunction 
Orgasmic dysfunction 
ALTERNATIVES 
Fenfluramine (Pondimin) 
Fluoxetine (Prozac) 
Bupropion (Wellbutrin) 


detachment 
ig in dizziness, headache, pain, sedation, sleep dis- 


ausea, 


Case 8: Prostatitis-like pain in perineal region 
and urge to urinate within one hour of each dose 
were reported. These symptoms occurred again 
upon rechallenge. 


Male/Female Differences 


Since there are many isolated reports of sexual 
stimulation of women treated with serotonergic 
agents (e.g., fenfluramine, fluoxetine, clomip- 
ramine, trazodone, tryptophan), sexual stimula- 
tion can be expected to occur occasionally in 
women on mazindol. This same serotonergic 
action can be expected to interfere with male or- 
gasm/ejaculation and sex drive. While instances 
of spontaneous genital pain with mazindol have 
not as yet been noted in women, Zahorska- 
Markiewicz and Kucio (1984) have shown that 
pain sensitivity is increased by mazindol in both 
obese and lean women given electrical shocks 
to their hands. 


Sexual Benefits 


Since obesity and urinary incontinence are 
major causes of sexual dysfunction in women 
(Vereecken, 1989), mazindol use could be help- 
ful in restoring sexual function by treating these 
problems. In a placebo-controlled study, Wood- 
house and Tiptaft (1983) found a 68% positive 
Tesponse in both women and men on mazindol 
(2-3 mg/day for three weeks) for the treatment 
of incontinence, The authors also noted “star- 
tlingly good control of voiding” in patients with 
Incontinence due to sphincter and detrusor causes. 
Other sympathomimetic anorectic stimulants such 
as ephedrine and norephedrine have been used 
to treat incontinence by raising urethral pres- 
sure, thereby increasing outlet resistance (Wein, 
1991). Mazindol is not as commonly recognized 
as these drugs in the treatment of incontinence, 
A case Teport by Friesen (1976) suggested 
aphrodisiacal Properties of mazindol in some 
Women. A 40-year-old patient treated with ma- 
pm ta such a sexual “hunger” that 
oes aa, usband into changing jobs so 
© more available for sex. Friesen 
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reported more moderate increases in sexual de- 
sire in 5% of his women patients. His finding 
has not been supported by other reports in the 
literature. Positive sexual effects in women may 
occur as a result of the drug’s combination of 
dopaminergic and serotonergic actions, which 
facilitates weight-reduction action. However, 
this same combination of serotonin with dopa- 
mine can also induce mania with hypersexuality 
as a Symptom. 


FENFLURAMINE 


Fenfluramine (Pondimin, Ponderal, Ponderox) 
is an anorectic amphetamine derivative. Due to 
modification of the amphetamine structure, it 
primarily releases serotonin rather than dopa- 
mine. Consequently, it has sedative effects char- 
acteristic of serotonin rather than the activation 
characteristic of dopamine. Fenfluramine’s ano- 
rectic effect is supplemented by a thermogenic 
action that aids in weight loss. Fenfluramine is 
a mixture of d- and l-isomers. Subsequently, 
the d-isomer dexfenfluramine (Isomeride) has 
been shown to have a more potent anorectic 
effect than l-isomer, with fewer side effects due 
to its specificity for serotonin transmission. Due 
to its greater potency and specificity, dexfenflur- 
amine at the suggested therapeutic dose of 30 
mg/day has the same therapeutic effect as 60 
mg/day of dl-fenfluramine. The l-isomer has 
been shown to block dopaminergic activity in 
the rat striatum and nucleus accumbens, causing 
a compensatory increase in dopaminergic actiy- 
ity and an increase in the HVA dopamine metab- 
olite (Invernizzi, Bertorelli, Consolo, Garattini, 
& Samanin, 1989). Dexfenfluramine is now avail- 
able in Europe and should be marketed in the 
United States late in 1995. 

The inhibitory effect of fenfluramine on do- 
pamine is characteristic of neuroleptics. Dopa- 
mine inhibition by l-fenfluramine has also been 
shown to make male rats less competitive, less 


SEXUAL PHARMACOLOGY 


324 


otonin receptors and should 


be less than with dl-fenfluramine because ae 

dose used. However, a neurotoxicity s 
een and Seiden (1989) showed equal or 
acai neurotoxicity with d-fenfluramine than 
with l-fenfluramine or dl-fenfluramine. 

Metabolic effects of fenfluramine can be pos- 
itive for antihypertensive and diabetic patients 
whose health is further compromised by excess 
weight. Brun et al. (1988) found decreased LDL 
cholesterol and triglycerides and increased HDL 
cholesterol. Fenfluramine and dexfenfluramine 
have both been shown to reduce blood pressure 
and plasma norepinephrine levels, and to reduce 
blood glucose while increasing glucose tolerance 
(Andersson et al., 1991). These actions appear 
to occur independent of weight loss in some 
cases. 

Stunkard (1984) has suggested that fenflura- 
mine lowers the set-point for weight, but does 
not achieve the lasting results of behavior ther- 
apy. He found that an average of 15 kg was 
lost during six months of fenfluramine alone or 
fenfluramine combined with behavior therapy; 
11 kg was lost on behavior therapy alone. How- 
ever, at one-year follow-up, behavior-therapy 
patients had regained only 1.9 kg, whereas the 
fenfluramine and fenfluramine/behavior ther- 
apy groups had regained 8.2 kg and 10.7 kg, 
respectively. Behavior therapy alone was effec. 
tive, but the behavior therapy given with fenflur- 
amine was not sufficient to prevent rebound 
tpward adjust of eee ie oan 
the drug a ie er — papain when 
point is ‘iedaleted ‘en Since weight set- 
area of the brain thee eeohon§ hypothalamic 
regulation of sexual fa soverns sexual activity, 

Sire in the brain may be 


disturbed either duri 
ng or after fen i 
treatment. <a 


cur only at brain ser 


her Serotonergic drugs, 
Prozac) and buspirone 
€ Increases cortiso] levels 
(Lewis & Sherman, 1984; 
eyer, 1984), 


well, 1991). A decrease in this CRF y, 
with daily fenfluramine (Serri & Ragj 
may be partly responsible for the toler. 
develops to the anorectic action of fenflura. 
mine. It is also possible that, with long-term Use 
of fenfluramine, serotonin levels are decreaseq 
resulting in lowered levels of CRF and cottiso| 
(Serri & Rasio, 1989). 

Raleigh et al. (1986) found that 70 days of 
chronic fenfluramine treatment of male veryet 
monkeys produced decreased levels and metabo. 
lism of serotonin, which was reversed when 
fenfluramine was discontinued. Parallel to this 
decrease in serotonin, there was an increase in 
active, antagonistic, aggressive behavior. When 
injected into the brain of female rats, CRF po- 
tently inhibited receptive lordosis sexual behay- 
ior and generated aggressive rejection of males’ 
attempts to mount (Sirinathsinghji, Rees, Rivier, 
& Vale, 1983), CRF was also shown to inhibit 
LHRH secretion and decreased testosterone (Mis- 
kowiak, Janecki, Jakubowiak, & Limanowski, 
1986; Reichlin, 1987), which are needed to acti- 
vate and sustain sexual stimulation. However, 
fenfluramine has not been shown to decrease 
these sexual hormones in normal clinical use. 
CRF activity induced by fenfluramine also in- 
creased hypothalamic beta-endorphin (Sirinath- 
singhji et al., 1983) and met-enkephalin (Harsing 
& Yang, 1984), endogenous opiates that reduce 
sexual behavior (Almeida, Nikolarakis, Sirinath- 
singhji, & Herz, 1989). Serotonin, CRF, and 
opiates/endorphins all have powerful inhibiting 
actions on sexual behavior. However, other cor- 
tical factors such as ACTH (adrenocorticotro- 
Phic hormone) can stimulate sexual behavior 
(Bertolini, Vergoni, Gessa, & Ferrari, 1969), 
and it is unclear how ACTH interacts with CRF, 
Opiates, and serotonin. 

Both fenfluramine and CRF acutely increase 
the release of epinephrine and norepinephrine, 
thereby stimulating the sympathetic nervous sys- 
tem. Even low doses of CRF can induce neural 
excitation in the amygdala, which can increase 
fear and aversive reactions (Valentino & Foote, 
1986). Inability to start and stop epinephrine 
activity efficiently and purposefully character- 
izes states of fear, aversion, and free-floating 
anxiety. By stimulating epinephrine when it is 


€SPonse 
0, 1989) 
Ne that 


not needed, fenfluramine may undermine ap- 
propriate triggering and cessation of the epi- 
nephrine pump; with chronic activation, the 
epinephrine pump may become exhausted and 
unreliable. 

The serotonergic activation by fenfluramine 
causes a clear, dose-dependent increase of pro- 
lactin in animals and humans. For example, the 
prolactin responses of male and female volun- 
teer subjects to 60 mg fenfluramine was blocked 
by the serotonin receptor antagonist metergoline 
(Quattrone et al., 1983). Furthermore the acute 
prolactin response to fenfluramine is often used 
as a test of serotonergic responsiveness in physi- 
cal and mental disorders (Maes, Jacobs, Suy, 
Minner, & Raus, 1989). When given to rats, 
both fenfluramine and fluoxetine increased cor- 
ticosteroids, but only fenfluramine increased 
prolactin (Fuller, Snoddy, & Robertson, 1988). 
Therefore, the increase in prolactin was proba- 
bly due to the serotonin-releasing action of fen- 
fluramine rather than to its serotonin uptake 
inhibiting action. This abrupt elevation of sero- 
tonin in the neural synapse due to fenfluramine- 
induced release appears to cause both prolactin 
secretion and receptor deterioration. In con- 
trast, because serotonin uptake inhibitors do 
not release serotonin, excessive actions are less 
likely to occur and the serotonin receptors do 
not “burn out.” 

Rats given fenfluramine show increased lev- 
els of oxytocin (Saydoff, Rittenhouse, Van de 
Kar, & Brownfield, 1991). Oxytocin can gener- 
ate migraine in humans, increase prolactin, de- 
crease eating, stimulate erections, and increase 
female receptive lordosis (Elands, van Dore- 
malen, Spruyt, & de Kloet, 1991). It increases 
rather than decreases male copulatory behavior 
(Arletti, Bazzani, Castelli, & Bertolini, 1985). 
Differences between the behavioral effects of 
oxytocin and fenfluramine are partly due to the 
fact that oxytocin works synergistically with do- 
pamine, whereas fenfluramine works synergisti- 
cally with serotonin and therefore antagonisti- 
cally (at least in the case of l-fenfluramine) to 
dopamine, 

Of all the anorectic/weight-loss drugs, fen- 
fluramine appears to be the most effective. How- 
ever, because of its amphetamine-like action of 
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exhaustive serotonin release, it can be toxic to 
the brain. Although destruction of serotonin 
neurons has not been shown in humans, in ani- 
mals fenfluramine’s brain toxicity potential is 
greater than amphetamine, occurring at doses 
only two times the therapeutic dose for obesity. 
Comparable or greater neurotoxicity has been 
shown for fenfluramine than for the amphet- 
amine psychedelic derivative MDMA (Grob, 
Bravo, & Walsh, 1990; Wagner & Peroutka, 
1988). The fenfluramine doses shown to be toxic 
in animals are from 1.25 to 5 times greater than 
those used therapeutically (Schuster & Johan- 
son, 1985; Schuster, Lewis, & Seiden, 1986). (Neu- 
rotoxic doses for fenfluramine are closer to the 
therapeutic dose than neurotoxic doses of d- 
amphetamine are to its therapeutic dose.) How- 
ever, the risk of reaching these toxic levels with 
fenfluramine is unlikely. Due to its dysphoric 
effect (sedation, lethargy, and nausea), abuse 
is discouraged. 

Serotonin cell degeneration (dark neurons) in 
fenfluramine-treated rats was found by investiga- 
tors in 1975 and subsequently replicated (Harvey 
& McMaster, 1977). Reduced levels of serotonin 
were also shown. A Federal Drug Administra- 
tion committee review of possible neurotox- 
icity in 1978 considered the toxicity evidence 
from animal studies, deciding that pathological 
changes due to fenfluramine were not signifi- 
cant. Further toxicity studies were not funded. 

Subsequently, Schuster, Ricaurte, Seiden, and 
their colleagues at the University of Chicago con- 
ducted a series of studies investigating neural 
damage from a variety of amphetamine-related 
substances including fenfluramine (Kleven, Schu- 
ster, & Seiden, 1988; Seiden & Ricaurte, 1987). 
The neural damage shown in dopamine and 
serotonin neurons was widely publicized as evi- 
dence of brain damage caused by abusing stim- 
ulants. The equal or greater damage caused 
by fenfluramine was clearly stated by Schuster 
(Schuster et al., 1986) but was disregarded by 
the Federal Drug Administration, due to lack 
peer Ne brain damage in humans 
in humans due e Hee Saat Pipa 
stasy) use was als: a cram or MDMA (Ec- 
The position of nue Neetisaifor sasiny: yoamey) 

arles Schuster, who subse- 
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uently became head of the Nationa! 
of Drug Abuse, was stated in 1986 and still seems 
relevant today (Schuster, Lewis, & Seiden, 1986): 


What are the implications of the pre-clinical labo- 
ratory evidence regarding long-term changes in 
5-HT neurons for clinicians? When fenfluramine 
is used in the treatment of obesity, one must ask 
whether the therapeutic benefits gained warrant 
even the slightest risk that long-term changes in 
5-HT neurons are being produced. At the very 
least, clinicians should be aware of this possibility 
in order to make a decision as to whether the 
drug should be prescribed... . At the present 
time, however, the findings from animal studies 
strongly suggest that the therapeutic benefits pro- 
duced by fenfluramine must be sizable and durable 
in order to outweigh the potential risk of long-term 
irreversible changes in 5-HT neurons in the brain. 


Few studies of amphetamines taken orally at 
therapeutic doses have been conducted. In a re- 
view of therapeutic use of fenfluramine in autis- 
tic and other mentally retarded children, Aman 
and Kern (1989) provided a well-balanced his- 
tory of the debate regarding fenfluramine toxic- 
ity. Since autism and other emotional disorders 
in children may be related in part to excess se- 
rotonin activity, destruction of some serotonin 
neurons may even be useful (Schuster et al., 
1986). 

In spite of contradictory animal studies, the 
pharmacological differences between d- and I- 
fenfluramine strongly suggest greater safety with 
d-fenfluramine. Continued use of dl-fenflura- 
mine in the United States is unfortunate, partic- 
ularly since this drug is used predominantly by 
women, who are especially sensitive to stimulant 
brain neurotoxicity. Reduced neuronal seroto- 
nin due to fenfluramine appears to persist lon- 
gest in the hippocampus and cortex (Contrera, 
Battaglia, Zaczek, & DeSouza, 1988), where 
such loss has been shown to cause subtle learn- 
ing and performance deficits (Segal & Richter, 
1988) in rhesus monkeys as well as in rats. Table 


23.2 summarizes the properties and side effects 
of fenfluramine. 


Sexual Dysfunction 


The Sexual side effects of fenfluramine are sim- 
ilar to other serotonergic potentiators, such as 


SSRIs, monoamine oxidase inhibitors, a 
cyclic antidepressants. The powerful Serotoner 
gic action of fenfluramine stimulates cortiso] 
and prolactin, which have adverse effect on 
sexual function (Altomonte et al., 1987; Lewis 
& Sherman, 1984; McElroy et al., 1984: Quat. 
trone et al., 1983). Due to its serotonergic Do- 
tency, fenfluramine can be expected to decrease 
sexual desire and genital sensitivity and Possibly 
to inhibit orgasm. Animal studies have found 
that fenfluramine and similar anorectic drugs 
can elicit erection but inhibit copulation, indj- 
cating that erection alone does not eliminate the 
possible presence of sexual dysfunction. 

Theoretically, stimulation of norepinephrine 
sympathetic activity during early fenfluramine 
treatment could cause vascular constriction in 
the penis, resulting in reduced erection. How- 
ever, with continued use, fenfluramine appears 
to block norepinephrine. Since norepineph- 
rine stimulates eating (especially “stress eating”), 
chronic adrenergic stimulation by ampheta- 
mines can backfire, activating rather than inhib- 
iting appetite. 

Fenfluramine may also have a specific stimu- 
latory action on 5-HT,, and 5-HT,¢ receptors, 
which would significantly reduce both eating 
and sexuality. Such specific 5-HT,, and 5-HT\c 
receptor activity has been shown for d-fenflura- 
mine but not for I-fenfluramine (Garattini, Bor- 
rini, Mennini, & Samanin, 1978). In rats, fen- 
fluramine seems to have effects opposite to 
5-HT,, agonists (i.e., 8-OH-DPAT and buspil- 
one). 5-HT,, agonists increase male sexual! activ- 
ity and feeding in rats, while decreasing body 
temperature, aggressive behavior, and female 
receptive lordosis. In contrast, when fenflura- 
mine is given to rats, male sexual activity and 
feeding are decreased and body temperature, 
aggressive behavior, and (possibly) female re- 
ceptive lordosis behavior are increased. 

Fenfluramine side effects have not been sYS- 
tematically evaluated. Inadequate monitoring 
of these side effects in published weight reduc- 
tion and eating-disorder studies suggests an inat- 
tention to fenfluramine toxicity in general clini- 
cal practice, even though it is a scheduled drug- 
The purported absence of sexual side effects 
becomes meaningless when monitoring is supe! 
ficial and unsystematic. Even fluoxetine (Pr0- 
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Table 23.2 Profile of Fenfluramine 


Pondimin 
Ponderal 
Ponderax 
COMMON INDICATIONS 
obesity, autism 


MECHANISMS OF ACTION (GENERAL) 


Daily Dose 
20-40 mg TID 


Increases amphetamine-induced release and stimulation of serotonin reduces dopamine 


activity 
Increases thermogenesis 
MECHANISMS OF ACTION (SEXUAL) 
Positive 
Increased adrenergic (alpha,) activity 
Increased growth hormone 
Increased oxytocin 


DIRECT SEXUAL SIDE EFFECTS 


Negative 


Increased adrenergic (alpha,) activity 
Increased cortisol 

Increased prolactin 

Increased serotonin 


Desire disorders Erection difficulties Orgasm/ejaculation 
¢ Hyposexuality e Inability/difficulty ob- e Anorgasmia 
(males) taining erection © Orgasmic inhibition 


¢ Hypersexuality 
(females) 


INDIRECT SEXUAL SIDE EFFECTS 


¢ Retarded ejaculation 


Discomfort caused by diarrhea, urinary problems (nocturia, polyuria), weight loss 


Mood disorders resulting in anxiety, nervousness, depression 


Neurological disturbances resulting in dizziness, fatigue, headache, sedation, weakness 


Vascular disturbances resulting in orthostatic hypotension 
SEXUAL CONTRAINDICATIONS/BENEFITS 


Avoid with prior condition of 
Desire disorders 
Impotence 
Ejaculatory dysfunction 
ALTERNATIVES 
Mazindol (Sanorex, Teronac, Mazanor) 
Fluoxetine (Prozac) 
Bupropion (Wellbutrin) 


May be useful for 


Premature ejaculation 


zac) has shown few or no sexual side effects in 
€ating-disorder controlled clinical trials (Fluoxe- 
Une Bulimia Nervosa Collaborative Study Group, 
1992; Marcus et al., 1990). Side effects that 
have been associated with fenfluramine treat- 
ment include drowsiness, tiredness, lethargy, 
Sedation, dizziness, headache, loss of energy, 
and nervous disturbances which sometimes oc- 
patie anorexia-generated weight loss. Tran- 

Serious depression has also been noted 


upon withdrawal from fenfluramine (Oswald, 
1974). All of these side effects m 


ay adversely 
affect sexual function. 


Male/Female Differences 


Fenfluramine is the only amphetamine available 
that decreases eating through activation of sero- 
tonin rather than dopamine. Women usually 
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otonergic agents than to dopa- 


minergic agents, possibly because the serotonin 
system is especially well-developed Ins women: 
‘Also, serotonin works synergistically with estro- 
gen and antagonistically to testosterone, suggest- 
ing more compatibility with female patterns. 
Carlsson, Svensson, Eriksson, and Carlsson 
(1985) have shown that the early development 
of the serotonin nervous system in female rats 
is distinctly more complete than in males. 
Fenfluramine was previously reported to re- 
duce both lordosis and male copulation (Everitt, 
Fuxe, & Hokfelt, 1974; Meyerson & Malmnas, 
1978), but more recent studies have shown facili- 
tation of lordosis. In addition, even though it 
decreased male copulatory behavior, fenflura- 
mine (dose-dependent) increased spontaneous 
erection in rats (Berendsen & Broekkamp, 1987; 
Szele, Murphy, & Garrick, 1988). Anorectic se- 
rotonin agonists active at 5-HT,, and 5-HTjc 
receptors also stimulate erection and female 
receptive lordosis in rats (Berendsen & Broek- 
kamp, 1987). 

An unusual “aphrodisiac effect” occurred in 
two bulimic women on fenfluramine (Stevenson 
& Solyom, 1990), perhaps due to breakthrough 
oxytocin stimulation. A 37-year-old woman treat- 
ed for bulimia with 80 mg fluoxetine complained 
of fatigue, lifelessness, suicidal thoughts, lack 
of libido, and no pleasure from sexual activity. 
When switched to fenfluramine (60 mg/day), 
she began to feel frequent sexual arousal. At 


120 mg, she felt incessant “embarrassing” sexual 
urges: 


react better to ser 


She Started to proposition old friends, She had 
many erotic dreams. She was continuously preoc- 
cupied with sex and had about six partners in a 
two-week period. She had multiple orgasms 
which she had not experienced previously for 
the next 10 days . . . she had intercourse H ime 
masturbated once, had seven sexual Partners had 
28 orgasms with intercourse, experienced intens 
pleasure sensations with most intercourse aa 
had reduced time to orgasm. . . . She said, oes 
erything I do makes me think of it [sex]; I ms 
involuntary vaginal contractions; I feel the de: Fe 
for intercourse—not foreplay os 
masturbation doesn’t help; I’m orgasmic withi 
few seconds—but within a half-hour I want oe : 
even when I’m too tired, I still have a mental ded) 


—just intercourse; 


_, . ’m constantly aware of increased vaginal | 

brication; even the nature of my thoughts ie 
changed —I’m no longer concerned about a nae 
relationship—I’d sleep with 17 men if I coulg y 
it’s driving me crazy; it’s a living hell,” wy 


Sexual arousal returned to normal within days 
of stopping fenfluramine. A second woman treat. 
ed for bulimia with 120 mg fenfluramine also 
complained of increased sexual arousal for two 
weeks, which disappeared when fenfluramine 
was withdrawn. 


Sexual Benefits 


A decrease in genital sensitivity due to fenflura- 
mine may delay ejaculation and therefore could 
be useful in the treatment of premature ejacula- 
tion. The serotonin antagonist cyproheptadine 
(Periactin) acts in an opposite way to fenflura- 
mine on serotonin receptors and facilitates geni- 
tal excitement and orgasm. Cyproheptadine can 
reverse the anorgasmia caused by therapeutic 
serotonergic drugs such as fluoxetine and clomi- 
pramine. This opposing pattern suggests that 
fenfluramine might delay or block orgasm, but 
such an effect has not been noted in the research. 


Alternatives 


When prescribing fenfluramine for weight con- 
trol, several strategies may be considered in an 
effort to limit or avoid its side effects and brain 
toxicity. 

Prescribe fenfluramine for weight reduction 
for a limited time (one to two months), during 
which tolerance to its anorectic action occurs, 
thus decreasing its efficacy. Then switch to 4 
dopaminergic anorectic stimulant such as m4 
zindol (preferable for women), diethylpropion 
(preferable for men), or phentermine for a few 
months so that the anorectic effect continues 
but tolerance in the serotonin system is allowed 
to dissipate. Although dopaminergic anorectics 
may not have the thermogenic activity of fen- 
fluramine, they can help prevent weight lost 0” 
fenfluramine from being regained. A study of 
obese patients has shown that fenfluramine fol- 
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lowed by phentermine facilitated more weight 
Joss than continuous fenfluramine treatment 
over the same period or treatment with phenter- 
mine followed by fenfluramine (Carruba, Ga- 
rosi, et al., 1986). 

Fenfluramine damage to serotonin neurons 
apparently occurs due to excessive release of 
serotonin so that these neurons become ex- 
hausted. Fenfluramine prescribed in combina- 
tion with a SSRI such as fluoxetine, sertraline, 
or paroxetine can prevent excessive release and 
synaptic influx of serotonin. It seems that the 
5-HT uptake inhibiting action of fenfluramine 
itself is not sufficient to restrain excess serotonin 
activity. The combination of fenfluramine and 
SSRI antidepressants may be as effective as and 
safer (in terms of brain toxicity) than fenflu- 
ramine alone. Unfortunately, side effects with 
such combinations have not been studied; these 
possible side effects include severe anxiety, leth- 
argy, mania, or even hallucinatory/psychotic 
episodes. Nevertheless, this approach may be worth 
consideration on a case by case basis. 

A number of thermogenic substances are cur- 
rently being developed for weight reduction and 
treatment of obesity, but these drugs may have 
more side effects and be more toxic than fenflu- 
ramine. The obvious available serotonergic al- 
ternative to fenfluramine is fluoxetine (Prozac). 
Its manufacturer is seeking Federal Drug Ad- 
ministration approval for its use in treatment 
of obesity. However, for this use fluoxetine must 
be used at higher doses (60-80 mg/day), which 
increases the risk for side effects; moreover, it 
is too expensive for most patients (in 1991, four 
to six dollars per day). The other SSRIs soon 
to be marketed do not seem to have the weight- 
reducing potency of fluoxetine. 


DIETHYLPROPION (TENUATE) 


Diethylpropion (Tenuate) has amphetamine-like 
Pharmacological properties, but was introduced 
in 1957 as a safer alternative to amphetamines 
for appetite control. As a stimulant, it is only 
about 20% as potent as d-amphetamine (Hoe- 
kenga, Dillon, & Leyland, 1978). Prescriptions 
Teached a peak in the 1960s and 1970s but precip- 


329 


itously declined in the 1980s as concern about 
dependence increased (Carney, 1988). 

Diethylpropion is a phenethylamine (PEA) 
molecule modified by the inclusion of a ketone 
(carbonyl) structure. Chemically it is somewhat 
similar to bupropion, but bupropion is further 
designed to avoid amphetamine effects, which 
are the basis for therapeutic action of diethyl- 
propion. The side effects of diethylpropion are 
similar to those with other stimulants: insomnia, 
nervousness, restlessness, dry mouth, and con- 
stipation. Norepinephrine and dopamine levels 
in the brain are increased by diethylpropion, 
much as with d-amphetamine at comparable ano- 
rectic doses. In contrast to amphetamines, fen- 
fluramine, and mazindol, there is practically no 
effect of diethylpropion on serotonin activity. 
As with dopamine uptake inhibitors (e.g., cocaine, 
methylphenidate), the catecholamine-induced lo- 
comotor stimulation on diethylpropion is blocked 
by reserpine rather than the toxin alpha-methyl- 
tyrosine, which blocks amphetamine-induced 
catecholamine stimulation. Consequently, di- 
ethylpropion should not have the toxic catechol- 
amine-depleting toxic action associated with am- 
phetamines. There is little possibility of toxic 
actions on serotonin neurons due to the absence 
of serotonergic chemical effects. 

Abuse and dependence are far less likely on 
diethylpropion than on amphetamines and, per- 
haps, only a little more likely than with over-the- 
counter stimulants and diet pills. Diethylpro- 
pion has been shown to function as a reinforcer 
in monkeys (an indication of abuse potential), 
but has far less potency than amphetamines, 
cocaine, and even methylphenidate (Johanson 
& Schuster, 1975). Nevertheless, psychoses and 
abuse are occasionally reported on diethylpro- 
pion. The few reported cases (less than 20) of 
psychoses have mostly occurred in middle-aged 
female patients with a history of stimulant abuse 
and/or with the use of abnormally high doses 
of diethylpropion (Carney, 1988; Khan, Spiegel, 
& Jobe, 1987; Martin & Iwamoto, 1984). Pre- 
pesiies auietand omnes ee! 
were resolved Thon withd ’ es ant ata 
pion and/or short-t ieee 
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covered only with questioning and urine shes 
screens, even though the drug was taken legally 
as treatment for obesity. 

It is probable that abuse and psychoses occur 
much more frequently than reported. However, 
reports to Drug Abuse Warning Network in the 
United States from 1973 to 1975 (when diethyl- 
propion use was near peak levels) showed mini- 
mal abuse—even less than with fenfluramine, 
which is not a reinforcer in animals (Hoekenga 
et al., 1978). In a review of epidemiological sur- 
veys of drug abuse and the medical literature, 
Cohen (1977) found almost no abuse or depen- 
dence. Nevertheless, diethylpropion is a moder- 
ately strong amphetamine and can be expected 
to increase the risk of psychoses and depression, 
particularly when there is a predisposition to 
affective disorders or a history of substance abuse. 
Table 23.3 summarizes the properties and side 
effects of diethylpropion. 


Sexual Dysfunction 


Diethylpropion can be expected to affect sexual 
function in a manner similar to other stimulants. 
Its stimulation of noradrenergic sympathomi- 
metic activity can cause constriction of the penis 
and possibly premature ejaculation. Nervous- 
ness or anxiety generated both by dieting and 
diethylpropion treatment may make relaxation 
for sexual activity difficult, and the stimulation 
received from diethylpropion may compete with 
sexual drive, so that patients are functional but 
personally withdrawn. Facilitation of orgasm in 
hyperactive women by diethylpropion has never 
been reported, The lack of Serotonergic proper- 
tes may allow gradual sensitization to masculine 
sexual obsessions and Perversions in men or wom- 
en, which had previously been repressed, 


Alternatives 


properties and side effects are closer to th 
with amphetamines and that diethylpropion’, = 
closer to those with cocaine or methylphenidaye 
At this time, however, such a differenceis pure), 
speculative. Neither of these mild amphetamine 
like stimulants reliably maintains Weight loss 
with extended use, and the probability of stimu. 
lant sensitization causing tension and depen. 
dence is great. Therefore, although it has only 
a weak weight-loss effect, bupropion (Wellby. 
trin) is a far better alternative as a mild stimulant 
for long-term use. Prescribing bupropion is less 
complicated because it is not a scheduled drug, 
but it must be more closely monitored for side 
effects. For those who are already on diethylpro- 
pion or phentermine and feel the need to con- 
tinue, bupropion may serve as a substitute for 
maintenance treatment. 


METHYLPHENIDATE (RITALIN) 


Methylphenidate (Ritalin) was introduced over 
30 years ago as a safer but less potent anorectic 
alternative to amphetamine. Although it releases 
both dopamine and norepinephrine, the stimu- 
lant potency of methylphenidate is chiefly due 
to inhibiting the uptake of these catecholamines. 
Furthermore, like cocaine, it releases dopamine 
only from stored reserves (reserpine-sensitive) 
rather than from newly synthesized pools, as with 
amphetamines. Limitation of dopamine release 
to these stored reserves avoids the neurotoxicity 
found with amphetamines. Also unlike amphet- 
amines, methylphenidate does not prominently 
affect serotonin and generally does not increase 
Cortisol levels. Because of its relative safety, this 
drug is used widely with prepubertal children 
who have attention deficit disorder with hype! 
activity; more recently, it has also been used 
with adults who have attention deficit disorder- 
(Due to its stimulant potency, methylphenidate 
became a controlled Schedule II drug in 1971.) 

In 1988 considerable controversy was gene 
ated concerning the side effects (including viO- 
lent behavior and psychotic manifestations) of 
methylphenidate when used in children (Cow 
art, 1988a, 1988b). Ingrid Rimland, an edu: 
cational psychologist in the California public 
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Table 23.3 Profile of Diethylproprion (Tenuate) 


Daily Dose 
25 mg TID 


COMMON INDICATIONS 
Weight gain, obesity 

MECHANISMS OF ACTION (GENERAL) 
Amphetamine-like derivative catecholamine stimulant 
Increases dopamine and norepinephrine activation 


MECHANISMS OF ACTIONS (SEXUAL) 
Positive 
Increased adrenergic (alpha,) activity 
Increased dopamine 
DIRECT SEXUAL SIDE EFFECTS 
Desire disorders Erection difficulties Ejaculation disorders 
(in both sexes) ¢ Inability/difficulty obtain- © Retarded ejaculation facili- 
© Hypersexuality ing/maintaining erection tated 
Orgasm facilitated ¢ Ejaculation without or- 
(in both sexes) gasm facilitated 
¢ Premature ejaculation ag- 
gravated 
Menstrual disorders Breast disorders 
¢ Amenorrhea ¢ Gynecomastia 


INDIRECT SEXUAL SIDE EFFECTS 
Discomfort caused by: dryness of skin, mouth, mucous membranes, constipation, 
nausea, rash/itching, urinary problems (incontinence), weight loss 


Mood disorders resulting in anxiety, nervousness, detachment, irritability, mania, 
psychoses 
Neurological disturbances resulting in dizziness, sleep disturbances, tremor 
Vascular disturbances resulting in arrhythmias, headache, peripheral vasoconstriction 
SEXUAL CONTRAINDICATIONS/BENEFITS 
Avoid with prior condition of May be useful for 
Sex drive disorders Ejaculatory inhibition 
Premature ejaculation Anorgasmia 
Menstrual disorders 
ALTERNATIVES 
Phentermine (Fastin) 
Fluoxetine (Prozac) 
Mazindol (Sanorex) 
Fenfluramine (Pondimin) 


School system, who has worked in 40 schools 


aoe five districts, has noted stunted 
rN cc nee ; 
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Ritalin in w 
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Pp to 70% of cases (personal commu- general has prevented further evalu = 
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or medically ill. In the past, sere sae) 
been advertised for the treatment of mild dep 


sion, fatigue, and neurasthenia. Early eee 
sr the 1930s, which had originally recommet” 
ed amphetamines (Benzedrine) for ee 
treatment, emphasized their use for Sanaa 
nervous exhaustion (Myerson, 1936). Subsequent= 
ly, amphetamines were liberally provided to sol- 
diers during World War II and the Korean War, 
and their use rose: eight billion were legally pre- 
scribed in 1968 (equal to 35 to 50 pills a year for 
every American). Given this history of stimulant 
overuse and abuse, treatment of mild depression 
and fatigue with methylphenidate has not been 
studied. Nevertheless, many doctors, discour- 
aged by the severe side effects of tricyclics, do 
prescribe methylphenidate. Dosage used for mild 
depression, geriatric, or illness-related depres- 
sion is 10-60 mg/day. Table 23.4 summarizes 
the properties and side effects of methylpheni- 
date. 

Few alternative medications have been avail- 
able. Nomifensine (Merital), an antidepressant 
with methylphenidate-like chemical actions, was 
used for many years in Europe. It was approved 
for use in the United States in 1985, but in 1986 
it was withdrawn worldwide due to serious he- 
molytic anemia and periodic fatal reactions from 
a “flu-like” syndrome. Presently, the only avail- 
able antidepressant with stimulant properties is 
bupropion (Wellbutrin). Methylphenidate and 
the other dopaminergic drugs available (bupro- 
pion, deprenyl, bromocriptine) offer an alter- 
native to tricyclics and SSRI antidepressants 
which have frequent adverse sexual effects iifie 
fortunately, as a Schedule II stimulant aka 
methylphenidate is unlikely to be generally al 
able to treat mild depression. Several picmiscat 
psychiatrists have suggested wider use of stim- 
ulants such as methylphenidate for depressi 
(Ayd, 1985; Chiarello & Cole, 1987; Pitts 19824, 
1982b; Warneke, 1990). Although the few 4 
trolled studies on the overall efficacy of m “a - 
phenidate as an antidepressant have sho : ¥ 
consistent, marginal results (Satel & Sg 
1989), uncontrolled, non- Saleen, 
Pew ed, non-placebo studies h 

ave 
indicated that methylphenidate may be eff 
tive, with few side effects and little abuse ot 


used in depressed medically ill (e.g., cancer, post 


stroke) patients (Fernandez, Adams, Holm 
Levy, & Neidhart, 1987; Lingam, Lazarus, rch 
& Oh, 1988) or depressed, apathetic, or a 
drawn geriatric patients (Branconnier & ee 


1980; Kaplitz, 1975). 


Sexual Dysfunction 


Since methylphenidate treatment is generally 
kept confidential due to its Schedule II status, 
it is difficult to determine the incidence and 
prevalence of such side effects. Published case 
reports of its use have not indicated sexual ef- 
fects. Beneficial sexual effects could be attrib- 
uted to recovery from depression and fatigue or 
to a general stimulating action. Negative sexual 
effects would only be indicated in cases of abuse 
and addiction as evidence of toxicity. Neverthe- 
less, the dopaminergic action of methylpheni- 
date could be expected to cause sexual reactions 
of a stimulatory nature that either benefit or 
otherwise alter sexual desire and responsivity. 

Often patients on stimulants do not notice 
any sexual changes, but their partners report 
becoming aware of a gradual withdrawal from 
sexual activity —a common behavioral tendency 
with both stimulant and benzodiazepine trat- 
quilizer drugs. Physicians should consider con- 
sulting privately with the spouses of patients 
treated with methylphenidate and other stimu- 
lants to be sure that negative psychological and 
sexual changes are not occurring. Possible nega- 
tive sexual changes include disinterest, aversion, 
compulsive sexuality, lack of concentration dur- 
ing sex, premature ejaculation, and failure to 
maintain a firm erection. 


Male/Female Differences 


Of particular interest is a report by Askina7!; 
Weintraub, and Karamouz (1986) which showed 
a much better response for female than for male 
depressed elderly and ill patients (6 of 8 = 75% 
females versus 1 of 5 = 20% males). Such 4 
differential response may be due to women’s 
greater sensitivity to stimulants. However, wom 
en may also be expected to experience more 
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Table 23.4 Profile of Methylphenidate (Ritalin) 


Daily Dose 
10-60 mg/daily 


COMMON INDICATIONS 
Attention deficit disorder 
Hyperactivity disorder 


MECHANISMS OF ACTION (GENERAL) 
Central nervous system stimulation through dopamine and norepinephrine uptake 


inhibition 
MECHANISMS OF ACTION (SEXUAL) 
Positive Negative 
Increased adrenergic (alpha,) activity Increased cortisol 


Increased dopamine 


DIRECT SEXUAL SIDE EFFECTS 
Desire disorders (in both sexes) Ejaculation disorders 


¢ Hypersexuality e Premature ejaculation aggravated 

iy Sexual aversion © Impotence aggravated 
city, Never Orgasm facilitated Menstrual disorders 
f methylphc: e Amenorrhea 
exual reaction INDIRECT SEXUAL SIDE EFFECTS 
her benefit or Discomfort caused by constipation, nausea, rash/itching, weight loss 
responsi Mood disorders resulting in anxiety, nervousness, irritability, psychoses 
do not notre Neurological disturbances resulting in dizziness, sleep disturbances, tremor 
artners repot Vascular disturbances resulting in arrhythmias, headache 
hdravel 8 SEXUAL CONTRAINDICATIONS/BENEFITS 
ral ene Avoid with prior condition of May be useful for 
Aversion A i 
azepilt ; norgasmia 
sil ™ Hypersexuality Inhibited ejaculation 

f pat Impotence 
5 0) io Premature ejaculation 
mae ALTERNATIVES 
10! ft Mazindol (Sanorex) 
ossiblé : Fenfluramine (Pondimin) 
4,0 Diethylpropion (Tenuate) 

j00 


peg ss effects, especially insomnia, _ successfully to postpubertal adolescents (Wender 
: anxiety. Wood, & Reimherr, 1985); but there has been 
no discussion of how the drug may affect the 
increased sexuality accompanying the hormonal 
changes of puberty. It has now been recognized 


Childre: : ‘ that attention deficit disorder (A 
for anni taking methylphenidate as treatment —_ not necessarily disappear = pr Pie 
ntion deficit disorder with hyperactivity Pear with childhood and 


Sexual Benefits 


(ADDH) ar 1 adolescence, but continues to 
€ usually taken off the drug prior in adults. Currently, adult ponte et 
‘ ention 


to puberty, Howey, ithi AADD ncluded 
: er, within the past few yi icit di e 
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F Ooms include im- 
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pulsivity, distractibility, restlessness, anxiety, es 
demanding, short-tempered, and socially unsta- 
ble behavior. Paul Wender (Wender, Reimherr, 
Wood, & Ward, 1985) has conducted a number 
of studies showing psychostimulant efficacy with- 
out abuse or tolerance for treatment of a limited 
group of adult patients with clear-cut residual 
AADD continuing from childhood. Ina prelimi- 
nary trial with 15 patients (Wood, Reimherr, 
Wender, & Johnson, 1976) 8 of 13 (53%) adults 
improved on methylphenidate, 5 of 15 (33%) 
on pemoline, and only 1 of 13 (8%) on tricyclic 
antidepressants. Methylphenidate dose ranged 
from 20 to 60 mg/day. 

Of note sexually, two women in Wood et al.’s 
study who had never experienced orgasm during 
intercourse became orgasmic and five patients 
with unhappy marriages reported improved re- 
lationships with their spouses. Facilitation of 
orgasm could be expected because methylpheni- 
date’s chief mechanism of action appears to be 
dopamine uptake inhibition. We have found evi- 
dence of facilitation of orgasm in women on 
bupropion, another dopamine uptake inhibitor. 
The MAO-B inhibitor I-deprenyl (selegiline/EI- 
depryl), currently used solely to treat Parkin- 
son’s disease, is also a weak dopamine uptake 
inhibitor. There is evidence that both bupropion 
and |-deprenyl have therapeutic actions on low 
sex drive in animals and humans. Methylpheni- 
date may have similar sexual benefits hitherto 
unrecognized. 


Alternatives 


Alternatives to methylphenidate include pemo- 
line (Cylert), which is much less effective, and 
bupropion (Wellbutin), which is closer in chemi- 
cal action to methylphenidate and is free of prom- 
inent adrenergic amphetamine-like effects. 


PHENYLPROPANOLAMINE (PPA) 


Phenylpropanolamine (PPA) was first synthe- 
sized in 1910 as an ephedrine derivative. Ephe- 
drine is a natural stimulant used for centuries 
as an orally effective epinephrine-like substance. 


It is the chief ingredient in the popular Oriental 
herb ma huang. The American ephedra Plant js 
sometimes referred to as “Mormon tea” because 
the Mormons used it as a tea to treat colq and 
kidney disorders and as a “blood purifier” and 
“spring tonic.” It was also used by natives in 
Mexico to treat syphilis. Ephedrine and phenyl. 
propanolamine were promoted for use in West. 
ern medicine by the pharmacologist K.K. Chen 
in the 1920s (Silverman, 1985). They were first 
used as digitalis or epinephrine-like cardiovascu- 
lar stimulants and to treat allergies such as hay 
fever, asthma, rhinitis, urticaria, edema, and 
bronchospasm. Medical use of phenylpropanol- 
amine as a nasal decongestant became popular 
in 1936 (Morgan, 1985). In 1939, Hirsch report- 
ed that PPA reduced appetite in obese patients, 

The Federal Drug Administration has been 
concerned, not with the intrinsic safety of this 
drug, but with its applications: indiscriminate 
use and excessive advertising claims for weight- 
reduction effects have caused alarm. Phenylpro- 
panolamine (PPA) is the main ingredient in 
over-the-counter anorectic stimulants currently 
in use. In addition, it is widely used in other over- 
the-counter drugs (nasal decongestants, cough, 
cold, and anti-allergy preparations, to name a 
few) in which a stimulant is needed to counteract 
sedative effects. From the 1950s to the 1970s, 
prescription amphetamine stimulants were used 
extensively for weight reduction, but during the 
1970s availability of these prescription anorec- 
tics declined. Phenylpropanolamine, freely mar- 
keted over-the-counter, filled the void, often used 
in combination with caffeine and herbal stimu- 
lants. By the 1980s, the overuse of phenylpropa- 
nolamine was recognized and debated, but little 
action was taken. Recently, its use has been some- 
what curtailed, and in 1983, the Federal Drug 
Administration banned combination phenyl 
propanolamine-caffeine diet pills, due to poten- 
tially dangerous interactions between these tw 
stimulants. 

The most well-known over-the-counter PPA 
anorectic products are probably Dexatrim, ACU 
trim, and Ayds candy, but the list of other phe- 
nylpropanolamine drugs is nearly endless. The 
form of phenylpropanolamine sold in the United 
States is mainly the mixed (+) isomer dl-nor- 
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ephedrine (recommended diet dose, 75 mg/day). 
The single isomer d-norephedrine and d-nor- 
pseudoephedrine, which are much more stimu- 
lating, are chiefly used as anorexiants in Europe. 

Despite its adrenergic sympathomimetic prop- 
erties, phenylpropanolamine is not classified as 
an amphetamine-like anorectic stimulant (Mor- 
gan, 1985). It is considered to have minimal CNS 
action, but has been shown at high doses to have 
dopaminergic effects in rats (Lee, Stafford, & 
Hoebel, 1989). While at therapeutic anorectic 
doses phenylpropanolamine lacks the euphoric 
and energizing properties of amphetamines or 
dopamine stimulants, its sympathomimetic ac- 
tions may cause vasoconstriction, tension, and 
dizziness. In persons susceptible to or actively 
experiencing panic attacks, phenylpropanola- 
mine is a major hazard because it triggers or 
facilitates many of the somatic signs of panic. 

Recent drug discrimination studies have shown 
that phenylpropanolamine is unlikely to be abused 
except by entrenched stimulant abusers, who 
may use excessive doses of phenylpropanola- 
mine drugs on occasion to satisfy their drug 
craving. Normal volunteers or patients being 
treated for obesity have not shown a preference 
for phenylpropanolamine over placebo (Lamb, 
Sannerud, & Griffiths, 1987). Normal volun- 
teers may identify phenylpropanolamine (75 mg) 
as an amphetamine (Chait, Uhlenhuth, & Jo- 
hanson, 1986), indicating that it does have sig- 
nificant CNS effects; but it is not reinforcing 
enough to maintain either human or monkey be- 
havior (Chait, Uhulenhuth, & Johanson, 1988; 
Lamb et al., 1987). Combination caffeine-ephed- 
rine-phenylpropanolamine look-alike stimulants 
are subject to abuse, but the reinforcement in 
these combinations is apparently due to ephed- 
rine and caffeine rather than to phenylpropano- 
lamine. 

Phenylpropanolamine has a small but consis- 
tent weight-reduction effect consisting of reduced 
appetite and a slight adrenergic thermogenic 
action. It is too weak to have a major effect on 
Obesity, but may complement other behavioral 
pee weight reduction. The average user 
stint oe as an anorexiant isa 
pias ce 45 years old who is less than 10 

-) Kg) above her ideal weight (Bray, 


1985). In various surveys, 20-50% of women 
have used PPA anorexiants at some time as 
compared to less than 10% of men (Vener & 
Krupka, 1985). PPA is generally used as a stimu- 
lant by men (Vener & Krupka, 1985); the major- 
ity of emergency-room “speed” amphetamine 
reports have been for men, whereas nonpre- 
scription diet pills are widely abused by bulimic 
women. In one study of 158 bulimic women 
patients, 65.8% had used diet pills periodically 
and 18.4% had used them regularly for at least a 
year (Mitchell, Pyle, & Eckert, 1991). In another 
sample of 275 bulimic patients, 52% had used 
diet pills for weight control and 25.1% had used 
them on a daily basis (Mitchell, Hatsukami, 
Eckert, & Pyle, 1985). Women using diet pills 
also frequently report diuretic, laxative, and en- 
ema abuse to reduce weight. Among 57 bulimic 
cocaine abusers, 32 (56%) had also abused diet 
pills, 11% had abused laxatives, and 18%, di- 
uretics (Jonas, Gold, Sweeney, & Pottash, 1987). 
Diet-pill use is therefore only one aspect of 
general substance abuse in bulimics. It is tempt- 
ing to speculate that use of more effective pre- 
scription anorectic drugs would decrease abuse 
of these other substances. (Table 23.5 summa- 
rizes the properties of phenylpropanolamine.) 


Sexual Dysfunction 


It is not known to what extent oral therapeutic 

doses (75 mg) of phenylpropanolamine cause 
changes in penile vascular adrenergic tone. Sym- 
pathomimetic activation may cause vasocon- 
striction that prevents maintenance of erection 
sufficient for climax and ejaculation. However, 
increased sympathetic muscle tone may lead 
only to irregular spasms that interfere with the 
erection-ejaculatory-emission sequence, 

; Though there is no evidence in the literature 

it may be assumed that phenylpropanolamine can 
cause or worsen premature ejaculation. Anxiety 
and adrenergic stimulation can both cause spon- 
taneous ejaculation. The delay of ejaculation 
that may initially occur with cocaine or amphet- 
amines is due to powerful neurotransmitter in- 
teractions not present with phenylpropanola- 
mine. Free-floating anxiety generated in some 
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Table 23.5 Profile of Phenylpropanolamine 


Daily Dose 


COMMON INDICATIONS 
Weight gain, obesity 


MECHANISMS OF ACTION (GENERAL) 


75 mg 


Increases of catecholamine activity (norepinephrine and dopamine) 


MECHANISMS OF ACTION (SEXUAL) 


Positive as 
Increased adrenergic (alpha,) activity 
Increased adrenergic (beta,) activity 

DIRECT SEXUAL SIDE EFFECTS 

Erection difficulties 


¢ Inability/difficulty obtaining/main- 


taining erection 
¢ Decreased quality of erection 


INDIRECT SEXUAL SIDE EFFECTS 


Negative 
Increased adrenergic (alpha,) activity 
Increased cortisol 


Orgasm/ejaculation irregularities 
© Premature ejaculation 


Discomfort caused by constipation, nausea, weight loss 


Mood disorders resulting in anxiety, nervousness, tension 


Neurological disturbances resulting in sleep disturbances, tremor, dizziness 


Vascular disturbances resulting in headache, peripheral vasoconstriction 
SEXUAL CONTRAINDICATIONS/BENEFITS 


Avoid with prior condition of 
Decreased sex drive 
Impotence 
Premature ejaculation 

ALTERNATIVES 

Prescription anorectics: chi 

bupropion (Wellbutrin) 

fluoxetine (Prozac) 


May be useful Sor 
Ejaculatory incompetence 


iefly diethyproprion (Tenuate) 


individuals by chronic phenylpropanolamine use 
and weight loss can also disrupt normal body 
function, including the buildup to orgasmic cli- 


max. For a few individuals, actual Panic and sub- 
sequent phobia may 


mature ejaculation or 


that most women would be more likely to be- 
come tense, which would further inhibit orgasm. 
Relaxation and concentration on erotic cues and 
Sensations could also be undermined. 
Zorgniotti et al. (1987) identified impotence 
induced by chronic use of phenylpropanolamine 
nasal decongestants in 16 patients. Few of these 
patients had risk factors for impotence (e.8-» 
diabetes, hypertension, smoking). The authors 
Suggested the possibility of some kind of connec- 
tion between nasal and penile vasodilation and 
observed that some men experience nasal con- 
gestion during sexual excitation. However, addi- 
tional research has indicated that the reverse 
may also be true: Men with rhinitis experienced 
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alleviation of nasal congestion during sexual 
excitement and a return to congestion following 
ejaculation (Blumberg & Moltz, 1988). ae 

Sympathetic arousal is normally phasic (rises 
and falls in relation to the external situation), 
but the arousal generated by phenylpropanol- 
amine and other stimulants is tonic. To the 
extent that one is too active to eat due to an 
anorectic stimulant, one may also be too active 
to make love. While it is clear that nervousness 
can prevent erection by not allowing smooth 
muscle in the cavernosum to relax, its effect on 
swelling, lubrication, and clitoral sensitivity is 
unknown. The increase in adrenergic stimula- 
tion that results from stimulants such as phenyl- 
propanolamine could have either positive or 
negative effects on coital reflex circuitry. Unfor- 
tunately, no research has been conducted to in- 
vestigate the effect of phenylpropanolamine and 
other anorectic stimulants on adrenergically me- 
diated muscle tone. 


Sexual Benefits 


Phenylpropanolamine apparently has no direct, 
sexually stimulating effect in normal, sexually 
active persons. However, sexual enjoyment may 
be facilitated indirectly by phenylpropanola- 
mine due to weight loss and the consequent 
physical and psychological changes that occur 
in body comfort, self-esteem, and sense of at- 
tractiveness. However, phenylpropanolamine 
and other sympathomimetic drugs containing 
adrenergic alpha, stimulants such as phenyleph- 
tine (€.g., synephrine) and pseudoephedrine 
(e.g., Sudafed) are used medically to correct 
retrograde ejaculation or “ejaculatory incompe- 
tence” (Stewart & Bergant, 1974; Thiagarajah, 
Vaughn, & Kitchin, 1978; Thomas, 1983). How- 
ever, Stockamp, Schreiter, and Altwein (1974) 
found that alpha-adrenergic stimulants could 
Not correct primary emission dysfunction asso- 
ciated with certain surgeries or neuropathies. 


With diabetic neuropathy or surgical damage 
(ie:; retroperitoneal lymphadenectomy), there 
may not be sufficient alpha-adrenergic receptors 
remaining to adequately respond to sympatho- 
mimetic drugs (Sandler, 1979). Improvement 1s 
more often found with idiopathic retrograde 
ejaculation that occurs intermittently. While 
normal ejaculation may be facilitated by these 
drugs, speed of ejaculation and semen volume, 
not sperm content, are affected. 

Published case reports (Stewart & Bergant, 
1974; Thiagarajah et al., 1978) have cited the 
use of phenylpropanolamine in Ornade prepara- 
tions (75 mg phenylpropanolamine and 12 mg 
chlorpheniramine) once or twice a day, or one 
or two hours prior to intercourse, to facilitate 
ejaculation. Any preparation with 75 mg phe- 
nylpropanolamine, including over-the-counter 
diet pills, may work equally well. Nasal sprays 
with phenylephrine may be used alone after erec- 
tion occurs or in combination with previously 
ingested phenylpropanolamine drugs. It should 
be noted that excessive use of these sympathomi- 
metic drugs will eventually interfere with erec- 
tion. 


Alternatives 


The chief new alternative to anorectic stimulants 
and phenylpropanolamine is fluoxetine (Prozac). 
Particularly when a serious affective disorder is 
also present, fluoxetine can have a therapeutic 
benefit not available from phenylpropanola- 
mine. Although many women show remarkable 
benefits from fluoxetine, it has far more serious 
side effects and abuse potential than phenylpro- 
panolamine. Widespread use of fluoxetine for 
weight reduction, even under medical supervi- 
sion, could cause sexual problems far beyond 
the effects of phenylpropanolamine. Bupropion 
(Wellbutrin) is an obvious alternative, but prob- 


ably has even less anorectic action than phenyl- 
propanolamine. 
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OBJECTIVES 


e To clarify the differences in sexual impact 
among histamine-2 antagonists 


¢ To review the extensive literature on cimet- 
idine and ranitidine 


¢ To discuss interaction of cimetidine with 
other drugs 


There are 60 million ulcer patients in the 
United States alone, many taking ulcer drugs. 
In fact, ranitidine (Zantac), an ulcer drug, is 
the most widely prescribed drug in the world. 
Histamine-2 antagonists are the most common 
medications used to treat ulcer disease. Within 
this group, cimetidine (Tagamet) has numerous 
adverse sexual properties while the other three — 
ranitidine, famotidine (Pepcid), and nizatidine 
(Axid)—are relatively benign sexually. 

In the early 1980s, cimetidine was the most 
widely prescribed drug in the United States. Dur- 
ing the course of its clinical use, adverse sexual 
Side effects associated with it became increas- 
ingly apparent. A shift in prescription habits 
was reflected in its fall from first place as the 
drug of choice. In the early 1990s ranitidine was 
the most commonly prescribed ulcer medication 
(American Medical News, 1991); the newer ulcer 
drugs, famotidine and nizatidine, are becoming 
More widely prescribed with time. In 1995, fa- 
Motidine (Pepcid) was the first of the antiulcer 
drugs to be sold over-the-counter (OTC) in the 
United States, and now cimetidine (Tagamet) 
and ranitidine (Zanac) have also been approved 
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as OTC drugs to be used at low doses for treat- 
ment of “heartburn.” 

Cimetidine and ranitidine are the best known 
and most extensively studied of the histamine-2 
receptor antagonists. Consequently, most of the 
data presented will concentrate on these two 
drugs. In spite of their many similarities, the 
drugs are more different than alike in regard to 
their sexual properties; as noted, cimetidine is 
associated with more significant sexual prob- 
lems than ranitidine and the other histamine-2 
antagonists. Prospective studies comparing his- 
tamine-2 receptor antagonists are dismally lack- 
ing; the Federal Drug Administration has not 
required anything beyond a general side-effect 
inquiry in the course of approving histamine-2 
antagonists, even the newer ones. A six-month 
prospective study of all of these drugs, com- 
parable to the 1986 captopril antihypertensive 
quality-of-life studies (Croog et al., 1986), would 
be helpful. Indeed, such a study is particular- 
ly important given the impending approval of 
over-the-counter status for cimetidine and rani- 
tidine. 

In the absence of ideal data, it is still possible 
to draw some conclusions regarding sexual ef- 
fects of histamine-2 antagonists from the exist- 
ing literature. The mechanisms of action for ci- 
metidine’s sexual effects are well-defined and the 
consequences have been well researched in other 
settings. Ranitidine and the other histamine-2 
antagonists have occasional adverse sexual con- 
sequences associated with their use, but such 
reports are far less frequent than with cimeti- 
dine. In fact, there are several documented ex- 
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amples of disappearance of negative Biot 
effects when cimetidine is replaced by raniti¢ ine, 
and none (to our knowledge) when ranitidine is 
laced by cimetidine. res 
ve poeas sections describe the similari- 
ties and differences between histamine-2 antago- 
nists from the point of view of sexual function. 
Prescribing considerations should include sensi- 
tivity to patients’ sexual health when suitable 
alternatives exist that are less sexually toxic. Ad- 
ditional stress due to sexual dysfunction is clear- 
ly undesirable with ulcer disease. In the context 
of a comprehensive treatment plan, the proba- 
bilities are that medication, when required, can 
be provided at the lowest optimum dose, minim- 
izing adverse side effects of all kinds, including 
sex. Table 24.1 summarizes the properties and 
side effects of histamine-2 antagonists. 


MALE SEXUAL DYSFUNCTION 
ON CIMETIDINE 


Unlike other histamine-2 antagonists, cimetidine 
is known to be antiandrogenic in humans. Its 
sexual effects (including gynecomastia, impo- 
tence, and decreased sperm count) have been 
attributed to this antiandrogenic activity. 

The first clinical Teports of negative sexual 
effects in humans were not published until 1979, 
more than a year after cimetidine had been ap- 
proved for use in the United States (August, 
1977). Comments that associate cimetidine with 
adverse sexual effects have routinely appeared 
in American Medical Association (AMA) peer 
review journals and Continuing Medical Educa- 
ton presentations. For example, the first sen- 
tence of an article that appeared in the AMA’s 
Archives of Internal Medicine (Lardinois & Maz- 
Prolactinemia, gyn- 
count, loss of libi- 


(p. 920). Simi- 
f research sup- 
€search Centers 
itute of Health 
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Scientists at Rockefeller University Hos 
New York City report that cimetidine 
prescribed ulcer medication, interferes 
catabolism or metabolic degradation Of the fem: 
sex hormone estradiol in men. The increased h 
mone levels produce abnormally enlarged breas 
gynecomastia—and sexual impotence jp § 
men. (p. 1) 
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Further, the Physicians Desk Reference (1991a) 
compared cimetidine unfavorably with Taniti- 
dine with respect to sexual side effects: “Con- 
trolled studies in animals and man have shown 
no stimulation of any pituitary hormone by Zan- 
tac [ranitidine] and no antiandrogenic activity, 
and cimetidine-induced gynecomastia and im- 
potence in hypersecretory patients have resolved 
when Zantac [ranitidine] has been substituted” 
(p. 1066). 


Impotence 


Although cimetidine’s manufacturer (SmithKline 
Beecham) maintains that impotence is only a 
concern in patients treated with very high doses 
for hypersecretory states, the literature contra- 
dicts their position with numerous cases demon- 
strating the relationship between cimetidine and 
impotence at normal therapeutic dosages. 


© Galeone et al. (1978) reported loss of erec- 
tion in one of 15 men treated with 1200 
mg/day cimetidine. Erection became nor- 
mal two months after discontinuing cimeti- 
dine. 


* Biron (1979) reported a 51-year-old man 
treated for ulcer with 800 mg/day cimetl- 
dine over six weeks, whose wife complained 
that intercourse had decreased from twice 
a week to once in two weeks. 


* Peden, Cargill, Browning, Saunders, and 
Wormsley (1979) reported three cases of 
sexual dysfunction during cimetidine ulcer 
treatment. A 33-year-old man treated for 
four weeks (1,000 mg/day) spontaneously 
complained that he lost his sexual desire 
during the first week and thereafter could 

Not get an erection. His desire and erectile 

function returned to normal four days af 
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Table 24.1 Profile of Histamine-2 Antagonists 


Daily Dose 
Cimetidine (Tagamet) 400-1600 mg HS 
Famotidine (Pepcid) 20-40 mg HS 
Nizatidine (Axid) 150-300 mg HS 
Ranitidine (Zantac) 150-300 mg HS 


COMMON INDICATIONS 
Ulcer, reflux esophagitis 
Gastric hypersecretory states 
MECHANISMS OF ACTION (GENERAL) 
Reduce gastric acid secretion through histamine-2 receptor antagonism 
MECHANISMS OF ACTION (SEXUAL) 
Negative CIM FAM NIZ 
Decreased adrenal androgen (DHEAS) ++4++ 
Increased prolactin Par 
Decreased testosterone activity Baten 
Increased estrogens Seis 
Decreased zinc apr 
Increased serotonin 4 
Decreased serotonin Shee 
DIRECT SEXUAL SIDE EFFECTS 
Desire disorders (in both sexes) Infertility (cimetidine only) Breast disorders 
(cimetidine only) e Decreased sperm ¢ Gynecomastia 
Erection difficulties © Galactorrhea 
 Inability/difficulty obtaining/ e Pain, tenderness 
maintaining erection 
¢ Decreased or absent noctur- 
nal/morning erection 


INDIRECT SEXUAL SIDE EFFECTS 
Neurological disturbances resulting in dizziness, headache 


SEXUAL CONTRAINDICATIONS/BENEFITS 
Avoid with prior condition of (cimetidine only) 
Desire disorders 
Impotence 
Anorgasmia 
Ejaculatory disorders 
ALTERNATIVES 
Helicobacter pylori antibiotic treatment 
Antacids (Di-Gel, Maalox, Tums, etc.) 
Sucralfate (Carafate) 
Omeprazole (Prilosec) 
Cisapride (Propulsid) 


ter discontinuing cimetidine. Long-term use erectile function within three weeks. He did 
of cimetidine may have permanent conse- not complain to his doctor for seven months 
quences, however. A 50-year-old man treat- and his desire did not return to normal 


ed with 1,000 mg/day experienced loss of 


when he discontinued cimetidin: i 
Sexual desire followed by gradual loss of oe 


months. He subsequently required ulcer 
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surgery. Lastly, a 51-year-old man experi- 
enced decreased sexual desire and erection 
on 1,000 mg/day treatment for 11 months, 
yet did not complain until he was specifi- 
cally questioned by his doctor. He reported 
that he had lost his sexual desire soon after 
starting on cimetidine and subsequently be- 
came impotent. No improvement was noted 
when the drug was discontinued. 


¢ Peden et al. (1979) also noted that in three 
years of market availability, 23 cases of 
impotence due to cimetidine had been re- 
ported to the government monitor in men 
37 years of age or older within one to seven 
months after starting treatment. 


© Inthe initial cimetidine postmarketing sur- 
veillance report, Gifford, Aeugle, Myer- 
son, and Tannenbaum (1980) noted “sex 
inhibition” in a man and a woman, loss 
of sexual desire in one man, and “poor” 
erection in another man. 


© Peden and Wormsley (1982) reported im- 
potence and gynecomastia in a 50-year-old 
man treated over 18 months for ulcer with 
1,000 mg/day cimetidine. All hormone 
measurements were normal. When switched 
to ranitidine, the gynecomastia regressed 
and the patient regained normal erection. 


© Jensen et al. (1983) treated 22 patients with 
gastric hypersecretion 


Ellison syndrome) with high dose cimeti- 
dine (mean = 


on cimetidine but returned 


to no; 
ranitidine. "mal on 
¢ Gough et al. (1984) conducted a doubj 
blind trial of maintenance ulcer thera le. 
P. 


with 400 mg/day cimetidine OF 150 mp, 
day ranitidine, each taken before slee 
Two of 186 male patients on cimetidine . 
perienced sexual dysfunction Versus none 
on ranitidine. One patient noteq difficul. 
ty maintaining erection one month after 
starting on cimetidine; another Patient on 
cimetidine was withdrawn after eight Months 
due to partial impotence. His erection im. 
proved within a month of discontinuing 
cimetidine. 


Lowered Sperm Count 


Van Thiel, Gavaler, Smith, and Paul (1979) re- 
ported in the New England Journal of Medicine 
that seven sexually normal male patients who 
were treated for gastritis or ulcers with a normal 
therapeutic dose of 1200 mg/day for nine weeks 
showed on average 43% reduction in sperm count 
compared to untreated controls. The sperm 
counts of cimetidine patients returned to base- 
line levels two to three months after cimetidine 
was discontinued (noted in Bleumink, 1983). 
Although testosterone levels actually increased 
in these men, action due to such increased pro- 
duction would be blocked at the receptor sites. 
Several years later, Van Thiel, Gavaler, Heyl, 
and Susen (1987) conducted a comparative study 
of patients treated with cimetidine, nizatidine, 
or placebo. Once again, they found a reduced 
Sperm count in men treated with cimetidine 
(1,600 mg/day for six weeks). Cimetidine was 
tested double-blind against placebo and 300 mg/ 
day nizatidine. In the cimetidine patients, no 
significant changes were found in LH reactions, 
testosterone, or prolactin. Placebo and nizati- 
dine caused no change in sperm count or hor- 
mones, P 
In all studies of the effects of cimetidine 
On sperm count, it should be noted that even 
Significant reductions in sperm count left men 
with adequate concentrations for fertility. There- 


fore, it appears that men with normal sperm 
counts have no cause for concern. However, no 
sperm count studies have been performed to 
evaluate the effect of cimetidine on men with 
low or borderline sperm counts. It is conceivable 
that men whose fertility is borderline could be 
adversely affected. Until studies clarify this is- 
sue, cimetidine probably should be avoided in 
men who have concerns about fertility. 
Surprisingly, the current Physicians Desk Ref- 
erence labeling (1994) for cimetidine states that 
it does not decrease sperm count. Inquiry to 
cimetidine’s manufacturer revealed that the ba- 
sis for this assertion was a study by Paulsen, 
Enzmann, Bremner, Perrin, and Rogers (1983), 
which showed a dose-dependent though nonsig- 
nificant reduction of sperm count with the nor- 
mal therapeutic dose of 1,200 mg/day cimet- 
idine over six months. (Apparently the other 
studies were disregarded.) However, several 
problems with this study should have prevented 
it from serving as evidence for the lack of an 
effect on sperm count by cimetidine. For exam- 
ple, a decrease in sperm count from 92.7 to 70.4 
mill/ml did occur on the normal 1,200 mg/day 
dose. No reduction occurred with a smaller, 
nontherapeutic dose of 400 mg/day (96.2 to 
97.4) and a much smaller reduction occurred 
on placebo (82.8 to 68.8). Thus, Van Thiel’s and 
Paulsen’s studies both showed reduction in 
sperm count on therapeutic dose cimetidine. 
Furthermore, Paulsen’s article was not peer re- 
viewed. It appeared in a 1983 supplement of 
Drug Therapy from a symposium of the Royal 
Society of Medicine. In contrast, Van Thiel’s 
1979 study was published in the New England 
Journal of Medicine after strict peer review, 
which would have included approval of the sta- 
tistical analysis, adding considerate credibility. 
; Yet another weakness in Paulsen’s study: It 
1s not clear whether the subjects in the study 
were volunteers or ulcer patients, making results 
difficult to interpret. If they were ulcer patients, 
leaving them on either placebo or subtherapeutic 
doses for six months would be unethical. Addi- 
Uonally, the data from these men would be 
confounded by their continued illness when 
compared to the men given the therapeutic dose. 
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If the subjects were not ulcer patients, then the 
drug was being tested in a population other 
than that indicated for the drug, which would 
disqualify the study as definitive evidence for 
Physicians Desk Reference \abeling. 

Van Thiel’s 1979 study was done with older 
patients on cimetidine for therapeutically indi- 
cated gastrointestinal problems. Paulsen’s men 
were aged 20 to 39, whereas Van Thiel’s 1979 
subjects (mean, 40 years old) were closer to the 
mean age of ulcer patients. Older man are gen- 
erally more vulnerable to sperm deficiencies, 
which are a normal consequence of aging. 

The high percentage of patients with symp- 
toms of gynecomastia in all groups of Paulsen’s 
study is particularly baffling. The baseline pro- 
files prior to cimetidine treatment showed more 
than 50% of the men already had gynecomastia 
(17 of 30). During treatment, gynecomastia in- 
creased in both groups (22 of 30 men, placebo 
and cimetidine). The authors stated that physi- 
cians did not note any occurrence of cimetidine- 
related gynecomastia, but accurately identifying 
cimetidine effects in this area would have been 
rendered unlikely due to the pre-existing condi- 
tion. 

Lastly, the group on the therapeutic dose, 
which showed substantial yet “nonsignificant” 
reduction in sperm count also showed a signifi- 
cant increase in prolactin (16.3 to 21.0 ng/ml). 
An increase in prolactin, which could be asso- 
ciated with gynecomastia, was not shown with 
placebo or the lower 400 mg/day dose. The 
authors stated that this difference was “signifi- 
cant only at the p = .05, but not at p < .05.” 
Significance usually is defined as equal or lower 
than the chosen criteria (i.e., .05 level). Minimiz- 
ing the difference by calling it “only significant 
at p = .05” suggests a bias toward finding non- 
significant effects and the possibility of post 
hoc statistical manipulation. 


FEMALE SEXUAL DYSFUNCTION 
ON CIMETIDINE 


Since androgens enhance sex drive in women as 
well as men, cimetidine’s antiandrogen action 
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should cause sexual deficits in women as well 
as men. Blockade of dihydrotestosterone (DHT) 
binding to peripheral receptors could directly 
reduce androgen-mediated sensitivity of the cli- 
toris or vulva. Central and peripheral androgen 
inhibition in women could decrease sexual desire 
and orgasmic capacity. In fact, the adverse Sex- 
ual effects of cimetidine due to androgen inhi- 
bition could occur more frequently in women 
than in men, because women have less androgen 
at baseline and often are more prone to de- 
creased sexual desire and orgasmic difficulties 
(McConaghy, 1993). Additional deficits to al- 
ready decreased sexual desire caused by cimet- 
idine may be recognized even less often than in 
men. Nevertheless, reports of cimetidine-induced 
sexual dysfunction in women are unexpectedly 
rare. The fact that 94.7% of gastroenterologists 
are male (Elixhauser, McMenamin, & Witsber- 
ger, 1991) may have a bearing on reporting 
patterns. Women are reluctant to discuss sexual 
matters with the opposite sex and male physi- 
cians are more likely to perceive such problems 
in their same sex. 

The only published case report of a cimeti- 
dine-induced sexual deficit in a woman appeared 
in 1983 (Pierce, 1983). A 40-year-old woman 
with duodenal ulcer was treated with 1200 mg/ 
day cimetidine. Within three days she noted 
depression and loss of sexual desire, but contin- 
ued on cimetidine for one month. Reduction of 
dosage to 600 mg/day did not resolve her loss 
of desire. Within 24 hours of discontinuing ci- 
metidine, however, her libido “dramatically re- 
turned” and her depression lifted 


ANTIANDROGEN EFFECTS 
OF CIMETIDINE 


Decreased sexual desire in a woman was also 
noted in the initial cimetidine Postmarketing 
surveillance report (Gifford et al., 1980). The 
dearth of published reports is predictable for 
two reasons: First there is the €rroneous notion 
among many clinicians and researchers that an 
antiandrogen would only affect men; second, 
when a woman complains of reduced desire, 
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there is a tendency to automatically attribute it 
to the relationship or an emotional disorder, 
Antiandrogens can cause impotence and gyn. 
ecomastia. As an antiandrogen, cimetidine in- 
terferes with the sex hormone testosterone, Pre. 
scribing information for cimetidine has SPeCcific 
warnings/precautions about the Possibility of 
impotence and gynecomastia, whereas no such 
warnings/precautions are required for Taniti- 
dine labeling, although it does note those Possi- 
bilities under “other adverse reactions.” There 
is a clear distinction, mandated by the Federal 
Drug Administration, between “warnings/pre- 
cautions” and “adverse reactions.” None of the 
other histamine-2 antagonists have been demon- 
strated to have antiandrogenic properties, 

Antiandrogenic properties have been docu- 

mented to affect sex drive in both men and wom- 
en (Eskin, 1984; Sherwin, 1988a). Cimetidine 
has such pronounced antiandrogenic properties 
that it has even been studied as a possible treat- 
ment for hirsutism in women (Golditch & Price, 
1990; Lissak et al., 1989; Vigersky, Mehlman, 
Glass, & Smith, 1980). Lissak et al. (1989) showed 
reduced DHEA adrenal androgen in 12 women 
treated for hirsutism with 1,500 mg cimetidine 
for three months. Their testosterone levels were 
unchanged. Despite the drop in DHEA, cimeti- 
dine did not treat hirsutism successfully. The 
decrease in DHEA may have been due to inhibi- 
tion of P-450 enzymes rather than to a direct 
antiandrogen effect. DHEA is also reduced by 
ketoconazole (Nizoral) which, like cimetidine, 
is an imidazole drug with antiandrogen effects. 
A decline in DHEA is characteristic of aging 
past 30 or of disease. Thus, cimetidine affected 
this hormone in a way that is characteristic of 
aging, disease, and sexually negative drugs such 
as ketoconazole. 

In addition to causing sexual problems, ci- 
metidine’s direct inhibition of peripheral andro- 
gen receptor binding could subtly alter secon- 
dary sex characteristics (genital size, hair growth, 
ete.). Androgen receptors are not blocked by ra- 
nitidine (Brittain et al., 1982; Pearce & Funder, 
1980) and have not been reported to be blocked 
by other histamine-2 anta, 


: gonists. In spite of these 
antiandrogenic effe. 


cts, cimetidine has been rec- 
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ommended for use in women, based on its po- 


tential to prevent osteoporosis. Most women, 
if informed, would not willingly jeopardize their 
sex drive for this feature, especially when there 


are more effective ways of preventing osteopo- 
rosis readily available (Levin, 1991; Pogrund, 


and frequency were greatly reduced. These find- 
ility of an antiadrogen 


ings suggested the possibi 
effect that may be neither mild nor irrelevant. 
The authors concluded that cimetidine has an 
unpredictable, undefined, and probably under- 
diagnosed antiandrogen effect. When experi- 


Miteg fo Bloom, & Menczel, 1986). enced prenatally and neonatally, it may also be 

y Lardinois and Mazzaferri (1985) showed sub- an irreversible effect. 
© Tea i normal testosterone levels (170 ng/dl; normal A subsequent study by Van Thiel’s group 
ated | ¢ = 300-1,000) in a 66-year-old man treated for (Parker, Udani, Gavaler, & Van Thiel, 1984) rep- 
“Wan ulcers over 12 months with 300-1200 mg/day _licated these negative antiandrogen effects of 
ions,» cimetidine. Within a month of stopping cimeti- cimetidine in a controlled comparison to pla- 
shave dine, his testosterone level returned to normal. cebo and ranitidine. None of the toxic antian- 
ic been d drogen effects occurred with either placebo or 
Properties ranitidine. The cimetidine and ranitidine doses 
have ben Teratologic Hypoandrogenization —_used in this rat study were equivalent to the 
Oth men ang x doses used clinically for treatment of ulcers. 
988a), ihe Although the Physicians Desk Reference (1991a) The authors concluded: “The present study... 
rogenic proper does not attribute teratogenic (fetal malforma- adds yet another concern to the widespread and, 
5 possible x, tions) effects to cimetidine, some research has _at times indiscriminate use of cimetidine. Specif- 
2 indicated that this issue warrants further study ically, it suggests that the use of cimetidine but 


Golditch & ri, 
ersky, Mehlmn, 
al, (1989) shoved 


not ranitidine by pregnant women might result 
in unwanted feminization of male fetus(es) and 
also have long-term adverse effects on adult 


before reassuring patients. A 1977 toxicological 
profile of cimetidine prepared by its manufac- 
turer for FDA approval (Lesley & Walker, 1977) 


gen in 12 women and a 1987 toxicological paper from company male sexual behavior of male progeny of such 

)0) mg cimetidine scientists (Walker, Bott, & Bond, 1987) failed women” (p. 317). 

arone levels were to find any indications of demasculinization of 

DHEA, cimel- male pups due to perinatal maternal exposure to 

scoessfully. The cimetidine. Similarly, Shapiro, Hirst, Babalola, Gynecomastia and 

due tot and Bitar (1988) and Shapiro and Bitar (1991) Prolactin Increases 

a f found that perinatal cimetidine exposure had 

ie y no long-term effects on sexual development of Spence and Celestin (1979) reported gynecomas- 

iso Fe wi, male or female offspring and no effect onsteroi- _ tia in five of 25 male patients after four months 

ike ¢! i dal enzymes, including the P-450 enzyme group. of ulcer treatment with 1,600 mg/day cimeti- 

droge! if However, Ryan and Levin (1990) found a de- dine. Patients complained of breast swelling and 

risti¢ crease of estradiol 2-hydroxylation due to peri- soreness in their nipples. Due to satisfaction with 

sigine natal exposure to cimetidine, a P-450 catalyzed cimetidine’s therapeutic effect on their ulcers, 

ara Bed that alee result in elevated estradiol in all patients completed 12 months of treatment. 

we dt si eee urthermore, a 1982 Science article Nipple soreness disappeared a few days after 

y / nand and Van Thiel reported hypoandro- discontinuing cimetidine and gynecomastia soon 

bl Beilization in male rats from prenatal and neona- regressed. The authors pointed out that the gyn- 

p dl tal exposure to cimetidine. In both cases, go- _ ecomastia reported by their patients took month: 

fit I nadal tissue was reduced and the males’ sexual to develop, indicating that the conditi de 

LA behavior at maturity was diminished. Testicular not appear within a short four- to six. eae 
ate a Prostate and semi ic i i indi é ers oa 
h eminal vesicle weights, as well as ment period. Finding no circulating hormonal 


cit serum concentration of testosterone, were all 
Significantly reduced in male offspring at 55 
days of age. At 110 days of age, mount latency 


changes in the gynecomastia patients, they at- 
tributed the effect to antiandrogenic receptor 
blockade in the local breast tissue. 
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In the first postmarketing Se eae oe 
of cimetidine, Gifford et al (1980) noted 18 cases 
of gynecomastia that were “considered re ‘is 
to cimetidine therapy” among 4,404 men mon 
tored. Jensen, Collen, McArthur, et al. (1984) 
and Jensen, Collen, Pandol, et al. (1983) found 
breast changes (11 instances) including gyneco- 
mastia (five instances) in 22 patients treated for 
gastric hypersecretion. Patients with impotence 
in this study have been discussed above. All breast 
problems resolved when patients were switched 
to ranitidine. Breast tenderness resolved within 
eight weeks, but gynecomastia required two months 
or more to disappear. 

A 1984 cimetidine postmarketing survey (Hum- 
phries et al., 1984) reported a .2% gynecomastia 
rate for treatment under six months, but a .8% 
(fourfold increase) for treatment over six months. 

A 12-month English postmarketing surveil- 
lance of cimetidine reported gynecomastia as a 
discharge diagnosis in 20 of 6,240 male patients 
(.32%); it was the principal diagnosis in 11 (Colin- 
Jones, Langman, Lawson, & Vessey, 1985). In 
13 of these patients, gynecomastia was attrib- 
uted to cimetidine. In comparison, only a single 
control patient developed gynecomastia during 
the year (attributed to spironolactone treatment 
for heart failure). The authors stated that “gyne- 
comastia is a well-described adverse effect of ci- 
metidine which . . . usually reverses on stop- 
Ping therapy.” Apparently, the possibility of 
Scan toe i comin we of 
antagonists very ats hare Sonia 
months. Because of the hig Ang 
ulcers, patients ma 
with cimetidine, so 
quently greater than 


a significantly increased tisk of Bynecomary 
only in cimetidine-treated patients (37,202 m a 
The risk compared to nonusers (55,763 ee 
ranged from a 3.4-fold increase at Jow i. 
(under 600 mg) to a 43.5-fold increase at Mee 

peers er 
doses (over 1000 mg). Cimetidine-induceg gyne. 
comastia has been eliminated Occasionally by 
substituting ranitidine (Jensen, Collen, Me. 
Arthur, et al., 1984; Jensen, Collen, Pandol, et 
al., 1983). 

Gynecomastia is listed as a rare side effect 
in the Physicians Desk Reference for both Tani- 
tidine and nizatidine, but not for famotidine, 
In a summary report of nizatidine side effects in 
3,800 patients, the frequency of gynecomastia, 
impotence, or reduced libido was less than 0.8% 
and no different from placebo (Cloud, 1987), 
Only one case of gynecomastia was noted among 
6,346 famotidine-treated patients in a 1987 post- 
marketing survey (R.N. Shackelford, personal 
communication, August 3, 1991). 

Although histamine stimulates prolactin se- 
cretion through histamine-1 receptors, it inhibits 
prolactin through histamine-2 receptors (Knigge, 
Thuesen, & Christiansen, 1986). Consequently, 
any histamine-2 antagonist can theoretically in- 
crease prolactin by blocking inhibition of pro- 
lactin secretion at histamine-2 receptors. In clin- 
ical practice only cimetidine seems to have this 
capability. While cimetidine-induced prolactin 
increases at normal doses are rarely reported in 
the literature, there is, nevertheless, some evi 
dence that this may occur. Although 800-1,200 
mg/day cimetidine is currently recommended 
for ulcer treatment, 1,600 mg/day is the recom- 
mended therapeutic dose for gastroesophageal 
reflux. The maintenance dose is typically 400 ms- 
At normal therapeutic doses, consistent prolac- 
tin increases usually do not occur (Barber & 
Hoare, 1979). Delle Fave et al. (1977) noted in- 
creased prolactin in seven ulcer patients treat 
with 1,600 mg/day cimetidine for eight weeks, 
but no prolactin increases in three patients wh0 


received 1,000 mg/day. A small but significant 
prolactin increase from 16.3 ng/ml to 21.0 ne/ 
ml was noted by Paulsen et al. (1983) in 10 men 
given 1,200 mg/day cimetidine for six months. 
Finally, Leonard, Nickel, and Morales (1989) 
noted impotence in a hyperprolactinemic patie? 
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treated with cimetidine; erectile function and 
prolactin levels normalized when cimetidine was 
withdrawn. 

In summary, cimetidine may have a prolac- 
tin-increasing effect at normal therapeutic oral 
doses, contrary to claims that it does not. Since 
increases in prolactin have been associated with 
erectile dysfunction, a rise in prolactin due to 
normal therapeutic doses of cimetidine could 
cause sexual difficulties. 

Increases in prolactin have been shown with 
intravenous infusion of cimetidine in men (Boh- 
net et al., 1978; Carlson & Ippoliti, 1977; Knigge 
et al., 1986) or women (Belisle, Patry, & Te- 
treault, 1982; Carlson, 1981; lodice, Lombardi, 
Tommaselli, Rossi, & Minozzi, 1981). Delitala, 
Devilla, Pende, and Canessa (1982) reported 
comparable increases in prolactin with intrave- 
nous injections of 300 mg ranitidine or 200 mg 
cimetidine. A dose of 300 mg ranitidine is from 
5 to 10 times as potent for acid inhibition as a 
200 mg dose of cimetidine (McGuigan, 1983). 
Consequently, cimetidine is much more likely 
to cause increased prolactin than ranitidine. Fa- 
motidine and nizatidine do not appear to affect 
prolactin. 

Knigge et al. (1986) attributed some of cimeti- 
dine’s effect on prolactin to its antiandrogen 
properties and a possible central action on brain 
neurotransmitters (such as increasing seroto- 
nin). Kertesz, Somoza, D’Eramo, and Libertun 
(1987) reported that large increases in prolactin 
due to cimetidine injections in male rats could be 
blocked by the nonselective serotonin blockers, 
methysergide or metergoline (Iodice et al., 1981) 
or by the specific 5-HT, blocker ketanserin. Shi, 
Patterson, and Sherins (1986) hypothesized that 
the serotonergic, estrogenic, and antitestoster- 
one effects of cimetidine could synergize to in- 
crease prolactin. 

A few animal studies have suggested aGABA 
link in cimetidine’s prolactinergic effect, which 
would identify another mechanism whereby sex- 
ual potential could be adversely affected (La- 
Koski, Aghajanian, & Gallager, 1983; Sibilia, 
Netti, Guidobono, Pagani, & Pecile, 1985). How- 


€ver, there is no evidence for this effect in hu- 
mans, 


Ranitidine has shown inhibitory effects in 
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humans on serotonin (Lai, Cho, Ogle, & Wang, 
1986; Noppen, Jacobs, Van Belle, Herregodts, 
& Somers, 1988) and estrogen (Berta et al., 1988), 
and it does not have antiandrogen effects. With- 
out these mechanisms facilitating prolactin se- 
cretion, ranitidine appears much less likely than 
cimetidine to increase prolactin. 


Breast Changes in Women 


Breast changes in women during cimetidine 
treatment have been noted only rarely, but that 
may be due to the fact that any subtle enlarge- 
ment would be masked by the woman’s preexist- 
ing breast size. Galactorrhea has been noted in 
association with hyperprolactinemia in a woman 
treated with oral cimetidine (1,600 mg) for two 
months (Delle Fave et al., 1977). Three instances 
of breast pain or tenderness occurred among 
436 patients (sex unspecified) on long-term, low- 
dose ranitidine maintenance therapy (Penston, 
1990). 


CIMETIDINE-INDUCED 
ESTROGEN INCREASES 
IN BOTH SEXES 


Cimetidine has hyperestrogenic side effects in 
both men and women, secondary to inhibition 
of estradiol 2-hydroxylation. Increased estrogen 
levels may diminish sex drive and response in 
men (Segraves, 1988) and are contraindicated 
for women with estrogen-dependent breast can- 
cers (Raymond, 1987). 

Galbraith and Michnovicz (1989), working 
at Rockefeller University on grants independent 
of drug company support, have reported that 
therapeutic doses of cimetidine increased estro- 
gen in both animals and humans. Levels of ex- 
ogenous estrogens contained in oral contracep- 
tives are also increased by cimetidine treatment 
so it was thought that endogenous estradiol would 
be similarly increased by cimetidine. However, 
Galbraith and Jellinck (1989a) found in male 
rats that cimetidine inhibited the 2-hy: 
ation step in estradiol breakdown, as 
other enzymes involved in metabolism of 
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adiol metabolism was not 
espite a generalized 
ontent and activity. 


enous estradiol. Estr: 
changed in female rats, d 

in P-450 enzyme c 
ae estradiol has a negative sexual effect 
in men and a potentially positive effect in wom- 
en. The lack of an effect in female rats 1s predict- 
able and does not indicate that the drug is sexu- 
ally benign. 

Galbraith and Jellinck (1989b) also reported 
that cimetidine reduced the metabolism of both 
estradiol and testosterone in male rats. No effect 
on estradiol metabolism or P-450 enzyme con- 
tent was found with either ranitidine or famoti- 
dine. Galbraith and Jellinck (1989a) summarized 
the complexity of cimetidine’s enzyme actions: 


We interpret these results to suggest that cimeti- 
dine may exhibit multiple differential inhibitory 
actions on the metabolism of various endogenous 
and exogenous substrates in the rat. The resulting 
inhibitions are dependent on dosage, method of 
administration, and the sex of the animal, and 
likely reflect differing susceptibilities of different 
isoenzymes of cytochrome P-450 to the action of 
cimetidine. (p. 317) 


Recent research articles (Lissak et al., 1989; 
Michnovicz & Galbraith, 1991) have reported 
that cimetidine increases estrogen levels through 
metabolic inhibition and reduces DHEAS adre- 
nal androgen levels apparently through inhi- 
bition of P-450 and other enzymes (e.g., 17- 
20 lyase). Reduced DHEAS may be related to 
reduced sexual desire and activity in males, as 
well as to reduced health in many other area 
of essential body functions (for example, the 
Immune system; see Chapter 9). Experts on ae 
aging have reported renewed 
in multiple sclerosis 
athy with DHEAS su 
erts, 1987, personal 
trogen levels are als 
and other male de; 
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alterations, even at the low doses use 
the common ulcer. 

In women, the cimetidine effect dig 
premenopausal and postmenopausal women, Mi 
novicz and Galbraith (1991) found that | a 
mg/day cimetidine treatment of Postmenopays 
al women for one month increased €stradio] and 
decreased the 2-hydroxylation step. A decrease 
in 2-hydroxylation was also found with only two 
weeks of treatment on 800 mg/day. No effect 
was found in premenopausal women, A previ- 
ous study (Moller, Lindvig, Klefter, Mosbech, 
& Jensen, 1989) reported no increased risk of 
breast or uterine cancer in women on long-term 
cimetidine. However, the possibility of increased 
cancer risk in particular subpopulations still re- 
mains to be determined through further surveil- 
lance. 

Cimetidine can cause increased estrogen ley- 
els through a second mechanism: inhibiting the 
metabolism of alcohol, which may increase es- 
tradiol levels (Caballeria, Baraona, Rodamilans, 
& Lieber, 1989b; Van Thiel, 1980), Chronic 
alcohol consumption has been shown to increase 
estrogen and decrease testosterone (Gordon et 
al., 1979; Van Thiel et al., 1985). Increased 
levels of alcohol due to decreased metabolism 
can also be expected to decrease testosterone 
levels, given alcohol’s toxic effect on testoster- 
one production (de Moraes & Capaz, 1983). 
Ranitidine can also inhibit alcohol metabolism, 
though to a lesser degree than cimetidine. Fur- 
thermore, ranitidine does not have 4 docu- 
mented estrogenic effect similar to cimetidine. 
It should be noted that many studies on cimetl- 
dine-treated patients have not found altered es- 
trogen levels. For example, Barber (1979) © 
ported no change in estrogens, testosterone, oF 
prolactin in 10 men after 12 weeks of 1,600 ms’ 
day cimetidine ulcer treatment. \ 

Famotidine and ranitidine have not been found 


4 t0 trea 


fered in 


to elevate estrogen levels. Berta et al. - 
showed that on 300 mg/day ranitidine, one 
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prior histamine-2 antagonist treatment; there- 
fore, their hormonal responses were uninflu- 
enced by prior treatment. Ten men treated with 
40 mg famotidine showed no changes in estra- 
diol, testosterone, or prolactin. 

In summary, cimetidine appears to increase 
estrogens, ranitidine to decrease estrogens, and 
famotidine and nizatidine to cause no change. 


CIMETIDINE INHIBITION OF 
P-450 ENZYMES 


Soon after the introduction of cimetidine, re- 
ports began to appear on cimetidine’s interfer- 
ence with the metabolism of other drugs such 
as theophylline, beta-blockers, anticonvulsants, 
and oral contraceptives. Cimetidine increases 
blood levels of these drugs by inhibiting their 
metabolic breakdown by P-450 liver enzymes 
and other enzymes dependent on P-450 activity. 
The P-450 enzyme system is particularly im- 
portant for steroid metabolism. As mentioned, 
cimetidine appears to inhibit P-450 enzymes nec- 
essary for the formation of the adrenal androgen 
DHEAS. Cimetidine’s inhibition of P-450 en- 
zymes is due to its imidazole ring structure (though 
there may be a contributory effect from its cy- 
ano side chain). Other histamine-2 antagonists 
do not have this imidazole ring, so they either 
do not inhibit P-450 or do so only indirectly 
through unexplained chemical mechanisms. 
Drugs with possible adverse sexual effects that 
have been shown to interact with cimetidine 
include (Sorkin & Darvey, 1983): 


* alcohol 

° alprazolam (Xanax) 

* carbamazepine (Tegretol) 

* chlordiazepoxide (Librium) 

* clorazepate (Tranxene) 

* desipramine (Norpramin, Pertofrane) 
* diazepam (Valium) 

* digitoxin (Crystodigin, Furodigin) 

* flurazepam (Dalmane) 

* furosemide (Lasix) 


* imipramine (Tofranil) 


ketoconazole (Nizoral) 

labetalol (Trandate, Normodyne) 
metoprolol (Lopressor) 
metronidazole (Flagyl) 

morphine 

oral contraceptives 

penicillins and various antibiotics 
phenobarbital (Luminal) 
phenytoin (Dilantin) 
proprandolol (Inderal) 

quinidine (Duraquin, Quinidine) 
theophylline (Theo-Dur) 
warfarin (Coumadin) 


Cimetidine slows hepatic metabolism and clear- 
ance of these drugs, most of which have their 
own dose-dependent effects on sexual function. 
The potential for adverse sexual side effects 
from these drugs is increased when they are 
taken concomitantly with cimetidine. There- 
fore, these drugs may have to be used at lower 
doses or be discontinued altogether when cimeti- 
dine is added. 

Ranitidine has been shown to bind to cyto- 
chrome P-450 only in vitro. In laboratory tests, 
the affinity of ranitidine was five-fold less than 
that of cimetidine (Hoensch, Hutzel, Kirch, & 
Ohnhaus, 1985). However, many drugs have not 
been tested for cimetidine interactions, so that 
doctors must closely monitor patients on cimeti- 
dine when other medications are taken concomi- 
tantly. Impaired drug metabolism due to cimeti- 
dine occurs quickly (often within 24 hours or 
sooner) and usually does not exhibit tolerance 
with prolonged use. This effect is rapidly revers- 
ible, so that there may be a sudden drop in blood 
levels of concomitant drugs when cimetidine is 
discontinued. To prevent this effect, in some cases 
cimetidine should be tapered gradually rather 
than discontinued abruptly. 


INHIBITION OF 
ALCOHOL METABOLISM 


Perhaps the most controversial drug interaction 
of histamine-2 antagonists is the inhibition of al- 
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cohol metabolism, which in turn increases blood 
alcohol levels. Cimetidine, ranitidine, and nizat- 
idine (but not famotidine) all increase blood 
alcohol concentrations, presumably by interfer- 
ing with gastric alcohol dehydrogenase (ADH), 
which breaks down alcohol in the gastrointesti- 
nal tract (Caballeria, Baraona, Rodamilans, & 
Lieber, 1989a; Holt, 1991; Palmer, 1989). Ac- 
cording to Holt (1991), blood alcohol concentra- 
tions can be raised by cimetidine or nizatidine 
from “legal to illegal levels.” Caballeria, Bara- 
ona, Rodamilans, and Lieber (1987) measured 
blood alcohol concentrations in male volunteers 
after one week of treatment with 800 mg/day 
cimetidine; blood alcohol concentration almost 
doubled. Both the magnitude and duration of 
alcohol concentration were increased. 

Since cimetidine and ranitidine will now be 
sold over-the-counter, albeit at lower than pre- 
scription doses, they could become a contribut- 
ing factor to the toxic effects of alcohol use and 
abuse. Alcohol consumption can itself cause 
digestive problems requiring histamine-2 antag- 
onist treatment (Holt, 1990). Conversely, alco- 
holism occurs more frequently in gastrointesti- 
nal/ulcer patients than in the general population 
(Holt, Skinner, & Israel, 1981). 

Holt (1991) has shown that cimetidine may 
have more consistent effects on alcohol metabo- 
lism than other histamine-2 antagonists. It is 
not clear whether cimetidine’s inhibition of liver 
P-450 enzymes is involved in this impact. Toxic 
alcohol effects Such as hyperestrogenic States and 
interactions with other drugs may be worsened 
if alcohol and cimetidine are regularly used con- 
comitantly. Furthermore, dangerous combina- 
tions such as alcohol and Valium could be po- 
tentiated by cimetidine. 

Apparently, all histamine-2 antagonists can 
tou ee a anal 
gastric acid secretion Sturniolo ne ee el 
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CONCLUSIONS 


Most of the histamine-2 antagonists have 
associated with some adverse Sexual conse hy 
es. However, there is a large disparity ici 
the adverse sexual effects of cimetidine atl “4 
other three drugs: . 
* Cimetidine has measurable antiandrogeniy 
properties that interfere with testosterone 
metabolism and receptor binding 


© Used at normal therapeutic doses, cimeti. 
dine reduces DHEAS, which could adverse. 
ly affect sexual function in both men and 
women. 


© Cimetidine increases estrogen metabolism, 
which can cause impotence in men. 


* Cimetidine intensifies the toxic effects of 
other drugs by interfering with their me- 
tabolism; many of these drugs are them- 
selves sexually toxic. 


¢ Cimetidine appears sometimes to decrease 
sperm count. 


© Cimetidine inhibits P-450 enzyme activity. 


ALTERNATIVES 


Patients who are sexually dysfunctional should 
not be treated with cimetidine unless there are 
overriding concerns. Most patients without sex- 
ual problems would prefer to receive a drug 
that does not have the potential to compromise 
sexual function. Men concerned about fertility 
should probably avoid cimetidine; women for 
whom estrogens are contraindicated should take 
one of the other histamine-2 antagonists. All 
the histamine-2 antagonists, except famotidine, 
can potentiate alcohol. Therefore, famotidine 
seems the best alternative for alcohol drinkers, 
especially chronic alcoholics. Ranitidine has few 
adverse sexual side effects and may even improve 
Sex drive in some cases. Because famotidine aA 
nizatidine are newer histamine-2 antagonists, les 
is known about their impact on sexual function. 
Based on their mechanisms of action and sa 
Structures, it is quite possible that they are *™ 
sexually toxic than their predecessors. 
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In addition to diet programs, aggressive treat- 
ment with combination antibiotic therapies may 
reduce or eliminate the need for histamine-2 an- 
tagonists. 


Helicobacter Pylori Infection 


A recent remarkable discovery has established 
that possibly the majority of cases of gastritis 
and ulcer are due to infection with the bacteria 
Helicobacter pylori (H. pylori) (Hopkins & Mor- 
tis, 1994). Indeed, H. pylori may be one of the 
most common human infections and was long 
ignored because it was so widespread among 
asymptomatic individuals. In developed coun- 
tries, infection occurs in more than 50% of 
adults, while infection rates may reach 90% in 
developing countries (Hopkins & Morris, 1994). 

Only a minority of infected individuals will 
develop H. pyloric-induced gastrointestinal pa- 
thology in their lifetimes, despite frequent infec- 
tion during childhood (Hopkins & Morris, 1994). 
Why some individuals are more vulnerable or 
susceptible to infection and pathological pro- 
gression than others is currently unknown. Low 
socioeconomic status is associated with unhy- 
gienic conditions that increase the probability 
of H. pylori infection (Hopkins & Morris, 1994), 
In the United States, infection with H. pylori 
in African-Americans and Hispanics is twice that 
seen in Caucasians, even after adjustment is made 
for socioeconomic factors (Graham, Malaty, & 
Go, 1994), Relatively higher rates of infection 
have been shown in individuals with low socio- 
€conomic status during childhood, regardless of 
their current socioeconomic status (Graham et 
al., 1994), 

Ulcers and ulcer complications or gastric can- 
cer occur in 15-40% of H. pylori-infected indi- 
viduals (Graham et al., 1994). Ulcer disease 
usually runs in families, and twin studies show 
4 genetic predisposition to H. pylori infection 
(Graham et al., 1994), Morbidity may be related 
to high intrinsic gastric-acid secretion, which may 
be limited by H; antagonist gastric-acid inhibi- 
tion, but cured only by appropriate antibiotic 
treatment supplemented by an acute pharmaco- 
logical reduction in gastric-acid secretion (Hop- 


kins & Morris, 1994; Tytgat, 1994). Consequent- 
ly, though individuals may have been infected 
with H. pylori since early childhood, they may 
be bothered by symptoms such as dyspepsia, 
gastritis, and ulcers only after periods of stress 
that increase chronic gastric-acid secretion. In 
such cases, the typical medical treatment is OTC 
antacids or prescription of H, antagonists; how- 
ever, the problem may be cured within a few 
weeks by antibiotic eradication of the H. pylori 
infection. 

Gastric inflammation and ulcer may also be 
caused by oversensitivity or overuse of nonste- 
roidal anti-inflammatory pain relievers (NSAIDs), 
in which case, bacteria infection may be irrele- 
vant and treatment consists of control of further 
damage by gastric-acid inhibition with the syn- 
thetic prostaglandin E-analog misoprostol (Cy- 
totec) and discontinuance of NSAIDs (miso- 
prostol can cause chronic diarrhea but should 
not have adverse sexual side effects). 

Eradication of H. pylori may cure duodenal 
and gastric ulcer disease, and this cure may last 
as long as there is no reinfection, regardless of 
stress levels (Tytgat, 1994). However, pharma- 
cological treatment of H. pylori infection is 
successful only 50-90% of the time, and various 
treatment regimes may be necessary to achieve 
eradication (Rune, 1994). Simple and accurate 
diagnostic tests for post-treatment confirmation 
of H. pylori eradication are not yet available 
(Rune, 1994). 

The ideal treatment for H. pylori-induced 
gastric pathology has not been agreed upon. 
Currently, triple therapy with bismuth subcit- 
rate, metronidazole, and tetracycline is consid- 
ered the initial treatment of choice (Hopkins & 
Morris, 1994). Omeprazole (Prilosec) may be add- 
ed for short-term profound inhibition of gastric 
secretion. Side effects of this triple therapy may 
be unpleasant (nausea 31%, diarrhea 7%, dizzi- 
ness 4%, drowsiness 4%, and burning in the 
mouth 4%) (Hopkins & Morris, 1994). The con- 
ventional length of treatment is 14 days with this 
or alternative treatments. The most Promising 
alternative therapy with less side effects is the 
combination of omeprazole (40 mg) with amoxi- 
14 dye, whi pen rom (100m) for 
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over 80% of cases (Axon, 1994; Labenz, Le- 
verkus, & Bérsch, 1994; Rune, 1994). 


Alternative Drugs for 
Gastric Symptoms 


Drugs used for heartburn and gastroesophageal 
reflux include antacids (Di-Gel, Maalox, Mylan- 
ta, Tums, etc.) and H, antagonists. Metoclopro- 
mide (Reglan) and domperidone (Motilium in 
Canada, not yet available in the United States) 
are antidopaminergic prokinetic drugs used for 
these symptoms, which may cause tardive dyski- 
nesia and hyperprolactinemia—serious side ef- 
fects that are aversive to sexual drive and func- 
tion and to general well-being (Medical Letter, 
1994). 

Cisapride (Propulsid) is a prokinetic drug 
recently approved for gastroesophageal reflux, 


which acts through serotonin stimulation to Te- 


lease acetycholine, thereby increasing gastrojn. 
testinal motility and accelerating gastric empty. 
ing (Medical Letter, 1994). Cisapride has also 
been shown to reduce dyspepsia and gastropare. 
sis (Medical Letter, 1994). Omeprazole (Prilo. 
sec) may be used over short periods for resoly- 
tion of acute inflammation (healing) and is a 
more potent blocker of acid secretion than H, 
antagonists (Medical Letter, 1994). It will be in- 
teresting to see if cisapride proves effective in 
treating constipation associated with irritable 
bowel syndrome. Sexual side effects of cisapride 
have not yet been studied. 

Sucralfate (Carafate) is an aluminum salt that 
adheres to gastrointestinal tissue and protects 
against gastric acid inflammation with a viscous 
mucosal barrier. It may be used along with ant- 
acids for gastritis or ulcerative conditions. Its 
most common side effect is constipation. 


Miscellaneous Drugs 


OBJECTIVES 


e To highlight several categories of drugs 
that fit into no previous category 

¢ To demonstrate that little information ex- 
ists regarding sexual side effects 

e To encourage further research and investi- 
gation of the sexual side effects of little- 
researched drugs not in these categories 


Most drugs not described in Sexual Pharma- 
cology have either not been studied in respect 
to their impact on sexual function, or there is 
such a paucity of information available that no 
meaningful conclusions could be drawn. 

The drugs discussed in the preceding chapters 
were included in this volume because they were 
verified in the research (both animal and human) 
as sex offender drugs, or because anecdotal in- 
formation volunteered by patients has suggested 
the possibility of their adverse effects. Much less 
is known about the sexual effects of the drugs 
discussed in this chapter. Nonetheless, their in- 
clusion is important. The following drug groups 
are discussed: 


cold/allergy medications 

asthma medications 

anticonvulsants 

anticancer drugs 

cardiac drugs 

hypolipidemics (cholesterol reducers) 


COLD/ALLERGY MEDICATIONS 


* chlorpheniramine (Chlor-Trimeton) 


cough medicine (guaifenesin-expectorant, 
dextromethorphan-synthetic morphine, an- 
titussive) 

diphenhydramine hydrochloride (Benadryl) 
diphenhydramine citrate (Bufferin AF, Ex- 
cedrin PM) 

phenylephrine hydrochloride (Neo-syneph- 
rine) 

pseudoephedrine (Sudafed) 
triprolidine/pseudoephedrine (Actifed) 


Cold treatments include antihistamines such 
as diphenhydramine, which are discussed in Chap- 
ter 19; decongestants such as pseudoephedrine 
or PPA products are discussed in Chapter 23. 
Since cholinergic and histaminergic activity ap- 
pears to be involved in sexual function, these 
drugs with anticholinergic and/or antihistami- 
nergic effects may adversely affect sexual func- 
tion. Sympathetic stimulation from deconges- 
tant medications may cause constriction of blood 
flow so that erection may be compromised; on 
occasion, some of these sympathomimetics are 
used to treat ejaculatory inhibition (whether drug 
induced or spontaneous). Nevertheless, the sex- 
ual impact of cold and allergy medications only 
becomes noticeable with chronic use. 


ASTHMA MEDICATIONS 


Sexual dysfunction is frequent in patients with 
pulmonary diseases of all kinds. In cases of 
chronic obstructive pulmonary disease, impo- 
tence rates of 19-35% have been shown; in ad- 
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dition, a decrease or cessation of intercourse 
may occur in over 50% of patients ee 
& Labuhn, 1990). Patients with breathing diffi- 
culties are often anxious and irritable, so that 
sexual and marital difficulties may exist prior to 
initiation of drug treatment. Dyspnea occurring 
during sexual activity can cause further anxiety, 
irritability, and weakness. 


Beta, Agonists and 
Sympathomimetics 


¢ albuterol (Proventil, Ventolin) 
* metaproterenol (Alupent, Metaprel) 
® terbutaline (Brethine) 


* epinephrine (Adrenalin Bronkaid Mist, Pri- 
matene Mist) 


© isoproterenol (Isuprel, Medihaler-ISO) 


The prominent adverse reactions of beta-ago- 
nists include nervousness, tremor, tachycardia, 
arrhythmias, palpitations, nausea, and head- 
ache (Lulich, Goldie, Ryan, & Paterson, 1986). 
The therapeutic aspect of the sympathomimetic 
action appears to be the formation of cyclic 


adenosine monophosphate (cAMP), the natural 
mediator of respirator 


Additionally, there are increases in mucocili- 


ater and de- 
dvantages of 


and beta, adren- 


tence, but nervousness ai 
these gains. 


Beta, agonists treat only asthmat 
toms, not the disease itself. Asthmatic 
coughing, and difficulty breathing 
ently generated by e 


ic symp- 
wheezing, 
are appar- 
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to bronchoconstrictor stimuli, due t 
matory process that is not reduc 
agonists (Frew & Holgate, 1993), 
longed and continuous treatment w 
nists may lead to a decreased res 
phylaxis) and may cause rebound effects (e.g, 
severe acute bronchoconstriction, increased hy. 
persensitivity) when these agonists are Withdrawn, 
resulting in a deterioration in asthma contro] 
and airway/lung function (Cheung et al., 1992), 
Consequently, there may be increased asthma- 
related morbidity and mortality (T. attersfield, 1994), 


Oan inflam, 
ed by beta, 
Indeed, Pro. 
ith beta, ago. 
POnse (tacky. 


Xanthines 


Xanthines such as theophylline have long been 
used as medium potency bronchodilators. While 
they increase cAMP by phosphodiesterase inhi- 
bition, their chief mechanism of action is still 
not known. It is very likely that they stimulate 
by blocking inhibitory adenosine receptors (E. 
Richelson, personal communication, 1993). Tox- 
icity increases noticeably slightly above thera- 
peutic levels and includes seizures, nervousness, 
nausea, diarrhea, headache, insomnia, cardiac 
arrhythmias, and hyperglycemia. We have noted 
unpredictable psychiatric side effects (including 
anxiety, panic, hostility, and hypersensitivity) 
when theophylline is used concurrently with an- 
tidepressants. Irritability and restlessness occur 
frequently during regular use and may cause in- 
terpersonal overreactivity leading to argument, 
and hostility. This nervousness and irritability 
generated from xanthines are negative to sexual 
desire and function. While these negative effects 
have been noted in our clinical practice, such 
effects have yet to be documented in the litera- 
ture, 

Trental, which is discussed later in this chap- 
ter, is an atypical xanthine; it doesn’t block 
adenosine, has little in common with theophyl- 
line or caffeine, and is not used to treat asthma. 


Corticosteroids 


Corticosteroid use is based on the recognition 
that asthma and bronchospasm often involve 1n- 


receptors (E, 
, 1993), To. 
above there- 
lervoUusnes, 

ja, cardie 


flammation of bronchial and throat tissue. This 
inflammation can lead to epithelial damage and 
leucocyte infiltration through an increase in eo- 
sinophils, T-cells, platelets, macrophages, and 
cytokine mediators (Frew & Holgate, 1993). Cor- 
ticosteroids such as beclomethasone (Beclovent, 
Beconase Inhaler) and triamcinolone (Azma- 
cort) are particularly effective in reducing aller- 
gic and hypersensitive reactions, but can cause 
reduced tissue sensitivity and inconsistent men- 
tal attention. Fungal infections such as oral can- 
didiasis are frequent. Rash, hoarseness, dry mouth, 
and suppressed hypothalamic-pituitary-adrenal 
function are additional disturbing physical reac- 
tions, not to mention osteoporosis, which may 
occur with long-term treatment. Psychiatric re- 
actions such as delirium and steroid-like psycho- 
ses (including paranoia, euphoria-dysphoria, 
depression, and aggression) should be carefully 
monitored and avoided. Sodium and fluid re- 
tention, easy bruising, and weight gain due to 
increased appetite can decrease personal attrac- 
tiveness. In addition, since corticosteroids de- 
crease tissue sensitivity and oppose testosterone 
and DHEAS production, they may be expected 
to have adverse sexual effects which increase 
with dose and extended use. These negative con- 
sequences of corticosteroids should be weighed 
against the probability that they directly treat 
the underlying inflammatory disease. They may 
be used on an acute intermittent basis more ef- 
fectively than beta, agonists. 


Anticholinergics 


Anticholinergic agents have been used to treat 
bronchial obstruction and spasm since antiq- 
uity. The anticholinergic side effects on the blad- 
der, gut, heart, eyes, mouth, and secretory glands 
have always been a limiting factor in their use. 
Given these side effects, anticholinergics can 
Potentially interfere with kissing and intercourse 
by Causing dry mouth and dry vagina. They also 
have the potential to interfere with erection and 
orgasm. The commonly prescribed anticholiner- 
eee ee (Atrovent), a methylated ana- 
be hs atropine, with a greater selectivity for 

Nchial tissue. It only minimally crosses the 
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blood-brain barrier, does not affect mucus se- 
cretion, does not have significant cardiovascular 
effects, and is poorly absorbed by oral or gastric 
mucosa. It is administered by aerosol inhala- 
tion, like most bronchodilators. Compared to 
beta, agonists, it causes more nausea and cough 
but less tremor and worsening of asthmatic 
symptoms (Tashkin et al., 1986). However, it 
is less potent than other bronchodilators and is 
considered a second-line treatment. 


Alternatives 


Of the available bronchodilators, the beta, ago- 
nists appear to be the least sexually toxic. Toler- 
ance to their hyperstimulating influence often 
occurs, and their cAMP molecular effect should 
not interfere with sexual function. However, 
very little research has been conducted on the 
sexual effects of beta, agonists. Benelli, Zanoli, 
and Bertolini (1990) have shown that clenbuterol 
improved copulatory behavior in sexually slug- 
gish rats, but disturbed the behavior of sexual y 
vigorous rats. However, after seven days the dec- 
rement in sexually vigorous rats was no longer 
present, while the beneficial effect on sexual y 
sluggish rats persisted. 


ANTICONVULSANTS 


Seizure disorders have been associated with both 
hypersexuality and hyposexuality. Hypersexual- 
ity and sexual deviancy, including fetishism, 
exhibitionism, orgasmic dyscontrol, and trans- 
vestism, have all been reported (Toone, 1986). 
However, hyposexuality is far more characteris- 
tic of epileptics, especially those on medication. 
In a study by Morrell (1991) using retrospective 
self-report of sexual drive and behavior, the in- 
cidence of sexual dysfunction ranged from 14% 
to 66%. In another study comparing 50 women 
(mean age = 36.6 years) treated with anticon- 
vulsants for epilepsy to a community control 
Bergen, Daugherty, and Eckenfels (1992) noted 
that the epileptic women were less likely to re- 
Port sexual desire and activity at the highest 
level and more likely to Teport severely decreased 
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sexual desire and frequency of oneal 
Toone (1986) found that only 36% of epi > 
patients showed sexual activity rae ga a 
gasm within a year time period; 44% wea 
experienced sexual activity leading to orgasm. 
Toone (1985, 1986) has described hyposexuality 
among epileptic patients in a series of reviews 
during the 1980s. 

Though typically attributed to temporal lobe 
epilepsy (Gastaut & Collomb, 1954; Sorensen 
& Bolwig, 1987), hyposexuality can occur In pa- 
tients with all forms of epilepsy (Toone, 1986). 
(It seems to be more frequent when the epileptic 
condition is associated with intellectual, neuro- 
logical, or psychiatric degeneration.) In fact, pa- 
tients with epilepsy show hyposexuality as well 
as reduced fertility more than the normal popu- 
lation, regardless of whether they are treated 
with anticonvulsant medication (Toone, 1985). 

The incidence of decreased sexual desire and 
responsiveness among men and women with 
temporal lobe epilepsy ranges from 31-67% in 
different studies (Herzog, Seibel, Schomer, Vai- 
tukaitas, & Geschwind, 1986a, 1986b). This sta- 
tistic is not surprising, given that the tempor- 
al lobe includes limbic structures (such as the 
amygdala) that prominently affect sexual desire. 
Despite the obvious prevalence of sexual abnor- 
malities associated with this condition, there has 
been little investigation of sexual side effects of 
the anticonvulsant drugs. One exception is the 
work of Herzog et al. (1986b), who studied sex- 
ual dysfunction in women with temporal lobe 
epilepsy. A variety of physical conditions were 
noted: amenorrhea (14-20%), menorrhagia (43%), 
overall menstrual dysfunction (56%), polycystic 
ovarian syndrome (20%), and infertility (46%). 
Decreased sexual desire appeared to be associ- 
ated with EEG abnormalities lateralized to the 
right temporal lobe (which is assumed to be 
more sensitive to emotional content than the more 
language-oriented left hemisphere). Seven of 13 
women with right-sided seizure focus were found 
to have decreased sexual desire, compared to 
zero of nine with a left-sided focus. Herzog re- 
ported that menstrual disorders in women with 
temporal lobe epilepsy were as frequent in pa- 
tients not treated with anticonvulsants (60%) as 
in those treated (53%). 


Herzog et al. (1986a) found decreased sexual 


desire or potency in 55% (11/20) of m: 
tients with temporal lobe epilepsy. The avesa 
age of these patients was 35 and the — 
duration of their seizure disorder was 13 fh 
Thus, they suffered from sexual and repro. 
ductive dysfunction during their peak Teproduc. 
tive years. No relation between sexual dysfunc. 
tion and side of epileptic focus was foung, 
Abnormalities of sperm morphology and moti. 
ity that may occur in epileptic men may be due 
to LHRH-LH dysfunction or various hormonal 
and chemical deficiencies that occur during long. 
term anticonvulsant therapy. 


ale pa. 


Valproate, Valproic Acid 
(Depakote, Depakene) 


Valproate (available as divalproex sodium, De- 
pakote, an enteric-coated combination of so- 
dium valproate and valproic acid) and valproic 
acid (Depakene) have long been available as 
treatments for epilepsy, but their use has in- 
creased during the last five years. They have 
broad-spectrum efficacy for all seizure types 
and also have been used to treat bipolar disor- 
ders (findings on valproate are the same for 
valproic acid). The use of valproate has been 
restricted as a result of associated hepatic dys- 
function and damage as well as thrombocyto- 
penia. In addition, teratogenicity renders this 
drug contraindicated for pregnant women (Co- 
tariu & Zaidman, 1991). Alopecia, weight gain, 
and tremor may also discourage its use. Dizzi- 
ness, motor complaints, sedation, and gastro! 
testinal distress are similar to the symptoms 
found with other anticonvulsants. Skin rash 0¢- 
curs less frequently on valproate than pheny- 
toin, but weight gain may be greater (Mattson, 
1990). 

Isojarvi, Parkarinen, Ylipalosarri, and My!- 
lyla (1990) have shown desirable hormonal ef- 
fects with valproate treatment compared ue 
treatment with other anticonvulsants. The chief 
feature that distinguishes valproate is its lack 
of an inhibitory action on the adrenal androgens 
DHEA/DHEAS. Levesque et al. (1986) have 
shown that lowered DHEAS in treated temporal 
lobe epileptics was due to anticonvulsant treat- 
ment, not to the seizure disorder itself. Since 
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optimum levels of DHEA/DHEAS are essential 
to sexuality, health, and longevity, preservation 
of normal DHEA/DHEAs levels with valproate 
is an excellent reason to select it over other 
anticonvulsants. Also in contrast to other anti- 
convulsants, thyroxine and free thyroxine are 
not lowered by valproate, and sex hormone- 
binding globulin (SHBG) is not increased. Fur- 
thermore, the overall free testosterone index 
may increase with valproate. Franceschi et al. 
(1984) found that all anticonvulsants except val- 
proate increased basal and stimulated prolactin 
levels. The benign nature of valproate/valproic 
acid is apparently due to the fact that it is not 
an inducer of liver enzymes (Mattson, Cramer, 
Williamson, & Novelly, 1978). Due to its overall 
hormonal profile, we would anticipate that less 
impotence, fatigue, and skin toxicity would oc- 
cur with valproate. Its lack of androgen inhibi- 
tion suggests that decreased sex drive would be 
minimal. MacPhee et al. (1988) recommended 
valproate for epileptic patients reporting sexual 
dysfunction. Renri et al. (1990) have also shown 
that anticonvulsants can cause bone atrophy, 
which would appear to be avoided by the use 
of valproate. 

Valproate has also been shown to be an effec- 
tive treatment for acute manic states (Gelenberg, 
1991; Gerner & Stanton, 1992) and bipolar dis- 
order (Jacobsen, 1993; McElroy, Keck, Pope, & 
Hudson, 1992; Post, Weiss, & Chuang, 1992). 
It may be used in addition to lithium in difficult- 
to-treat manic or bipolar patients (McFarland 
et al. 1990). 


Carbamazepine (Tegretol) 


Carbamazepine (Tegretol) use has also increased 
over the last decade. It is reputed to be less 
teratogenic than other anticonvulsants (Lancet 
editorial, 1991), but hormonal abnormalities are 
common: DHEAS, free testosterone, and thy- 
Toxine are decreased; prolactin and SHBG are 
increased (Connell et al., 1984; MacPhee et al., 
1988). Overall, the free testosterone index de- 
creases with both phenytoin and carbamaze- 
Pine. Dizziness and incoordination are similar- 
ly frequent on carbamazepine and phenytoin 
(Mattson, 1990). Bone marrow suppression and 
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agranulocytosis or aplastic anemia occur only 
rarely, but are cause for great concern (Neppe, 
Tucker, & Wilensky, 1988). This hematologic 
toxicity limits carbamazepine use more than its 
hormonal alterations, which are not as well- 
known. Considerable weight gain may occur on 
carbamazepine, but not as frequently as on val- 
proate (Lampl, Eshel, Rappaport, & Sarova- 
Pinchas, 1991). Carbamazepine also has a repu- 
tation for minimal but adverse cognitive and 
behavioral effects (Mattson, 1990; Wildin, Pleu- 
vry, & Mawer, 1993). It has been investigated 
for other indications, including treatment of 
bipolar disorders, aggression and rage syndromes, 
and pain syndromes such as trigeminal neuralgia 
(Ballenger, 1988; Keck, McElroy & Friedman, 
1992; Malcolmb, Ballenger, Sturgis, & Anton, 
1989; Monroe, 1989; Patterson, 1988; Yatham 
& Mehale, 1988). 


Phenytoin (Dilantin) 


Despite its widespread use, phenytoin (Dilantin) 
is a fairly toxic medication. Neuropathy and 
cerebellar degeneration, indicated by side-to- 
side eyeball movements (nystagmus), as well as 
ataxia and incoordination are relatively frequent 
with chronic use (Mattson, 1990). Peripheral 
lood disorders such as leukopenia are frequent 
but rarely serious. Hypertrophic side effects are 
common, including thickened gums (gingival 
hyperplasia), excessive hair growth, and lymph- 
oproliferative disorders. Dermatological effects 
occur more frequently than on other anticonvul- 
sants, particularly androgenic alterations such 
as coarsened features, acne, and hirsutism. 
Increases in SHBG with anticonvulsants, which 
decrease testosterone availability, may be due 
to liver enzyme induction (Dana-Haeri, Oxley, 
& Richens, 1982) (interactions with other drugs 
are also likely due to this enzyme induction). 
Although testosterone levels increase with phe- 
nytoin, SHBG, which binds testosterone, also 
increases, so that free testosterone does not in- 
crease during phenytoin treatment. Teratogenic 
effects, termed the “fetal hydantoin syndrome” 
(Hanson & Smith, 1975), include mental de- 
ficiency, coarse facial features, and small head 
circumference (Kaneko et al., 1984). Sexual ef- 
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enytoin are dose-related and are asso- 


fects of ph urological 


ciated primarily with sedation and ne mie 
disturbances. Since it increases prolactin a’ e 
decreases DHEAS, phenytoin may be cheat 
to have negative sexual effects with the extende 
use required for its therapeutic effect. 


Primidone (Mysoline) 
and Phenobarbital 


Primidone (Mysoline) and phenobarbital are bar- 
biturates used to treat epilepsy and are more 
frequently associated with decreased sexual de- 
sire and potency than other anticonvulsants (Matt- 
son & Cramer, 1985). Mattson (1990) suggested 
switching to carbamazepine or phenytoin when 
sexual dysfunction occurs during barbiturate 
treatment, but failed to note the frequent sexual 
dysfunction and hormonal abnormalities preva- 
lent with these alternative anticonvulsants. On 
phenobarbital and primidone there is a high fre- 
quency of connective tissue pathology, includ- 
ing Peyronie’s disease, Dupuytren’s contractures 
(thickening of fibrous tissue of the palm, caus- 
ing contraction of fingers), and generalized aches 
and pains (Mattson, 1990); sedation is also more 
noticeable than on other anticonvulsants (Beghi 
et al., 1986). While other barbiturate side effects 
often decrease over the first six months, sexual 
dysfunction may continue to increase with chron- 
ic treatment. In an extensive VA hospital study, 
complete seizure control with primidone and phe- 
nobarbital was less dependable than with car- 
bamazepine (Mattson, 1990). However, the cost 
of generic phenobarbital is far less than other 


anticonvulsant drugs, which encourages its con- 
tinued widespread use, 


New Anticonvulsant Drugs 
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mate, remains a promising mechanis 
for the development of highly effectiy, 
vulsants with lowered levels of hormo, 
malities and sexual side effects, 

Other new anticonvulsants that Work chiefty 
through enhancement of inhibitory GABA.me & 
ated activity (gabapentin and vigabatrin) haye 
shown efficacy in clinical testing (Upton, 1994) 
Gabapentin (Neurontin) was approved bY the 
Federal Drug Administration in 1994 as an anti. 
convulsant. Another newly marketed anticon- 
vulsant, lamotrigine (Lamictal), apparently acts 
through stabilizing membrane cation conduc. 
tance, preventing the pathological release of ex- 
cess glutamate and other excitatory neurotrans- 
mitters (Upton, 1994). Lamotrigine is currently 
approved for use in addition to other anticon- 
vulsants in adults with partial seizures (Medical 
Letter, 1995). 

One way or another, these new anticonvul- 
sants inhibit or regulate glutamate/excitatory 
amino acid activity in limbic areas of the brain 
that effect cognition and sexual desire (Graves 
& Leppik, 1991). It remains to be seen whether 
they can effectively control epilepsy without 
significantly impairing cognition and sexual mo- 
tivation, 

Hopefully, some of these novel anticonvul- 
sants will be relatively free of teratogenic fetal 
death and abnormalities. Of existing anticonvul- 
sants, phenobarbital has been associated with 
the highest rate of major abnormalities (23.8%), 
phenytoin the next highest (10.7%), and cat- 
bamazepine the least (3%) (Waters, Belai, Gott, 
Shen, & De Georgio, 1994). Fetal deaths and 
neural tube defects, including spina bifida, have 
been noted in women treated with any available 
antiepileptic medication, including carbamaze- 
pine and valproic acid, but phenytoin and barbi- 
turates (phenobarbital and primidone) see™ 
most likely to cause pregnancy, infant deaths, 
and birth defects (Hiilesmaa, 1992; Waters ¢ 
al., 1994), 
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* alkylators (decarbazine, hexamethy/art 
ine, busulphan, chlorambucil, cyclopho: 
phamide) 


vinblastine (Velban, procarbazine, metho- 
trexate— 4-amino-10-methylfolic acid) 

e 5-fluorouracil (Efudex) 

alkeran melphalan— L-phenylalanine mus- 
tard 

 j-asparaginase (Elspar) 


Medical attention to cancer treatment has not 
generally concerned sexual side effects. Under- 
standably, the focus has been on preservation 
of life, retarding cancer growth, and prevention 
of pain and organ degeneration. The pharmaco- 
logical treatment of cancer remains largely lim- 
ited to toxic drugs that have acute and system- 
wide suppressive effects that could be expected 
to extend to the area of sexual function. Usually, 
the adverse sexual effects disappear after treat- 
ment is discontinued, but not always. In one 
study, half of the men treated with chemother- 
apy for Hodgkin’s disease reported decreased 
sexual desire at the time of diagnosis, 85% re- 
ported decreased desire during chemotherapy, 
and 40% reported decreased desire long after 
treatment had ended (Chapman, Sutcliffe, & 
Malpas, 1981). Even when sexual desire is main- 
tained, orgasmic intensity is often decreased and 
dry orgasm may occur. Sexual dysfunction that 
develops during chemotherapy may be accom- 
panied by irritability and sometimes physical 
violence. 

Of the few anticancer substances that have 
been evaluated from a sexual perspective, pro- 
carbazine, busulfan, chlorambucil, and cyclo- 
phosphamide have been shown to cause azoo- 
spermia, testicular damage, and amenorrhea 
(Averette, Boike, & Jarrell, 1990; Chapman, 
1984). While women treated for cancer often 
claim that their sexual desire does not change, 
examination of sexual activity indicates a de- 
crease (Chapman, Sutcliffe, & Malpas, 1979). 
Sexual desire frequently shifts to a desire for 
Intimate closeness, distinct from actual sexual 
activity. Within three years of chemotherapy, 
Chapman (1984) reported that 70% of the wom- 

en in his study acknowledged decreased or to- 
tally absent sexual desire. Sexual deficits increased 
ne failure/premature menopause due 
senate treatment and were worsened by in- 
Insomnia, irritability, and hot flashes. 
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Women under 30 may be especially disturbed 
by their loss of reproductive function, associ- 
ated with a concomitant loss of self-confidence 
and self-esteem. Campos (1972) found that con- 
tinued chemotherapy and radiation treatment 
caused a “continuous positive aging” pattern. 

Certain cancers and the associated surgeries 
can cause sexual dysfunction without other ad- 
junctive treatments. Colon and rectal cancer cause 
physiological sexual disruption as well as shame 
associated with colostomy. Forty percent of male 
colostomy patients have been found to suffer 
impaired erection due to organic lesions from 
surgery, and sexual intercourse decreased in 75% 
of patients (Burnish, Meyerowitz, Carey, & Mor- 
row, 1987). 

Depressed mood has been proposed to pro- 
mote cancer by causing a decline of the immune 
system (Linkins & Comstock, 1990; Noyes & 
Kathol, 1986). Depressive illness has been shown 
to occur more frequently in a two-year period 
in cancer patients treated with combination cy- 
clophosphamide, methotrexate, and 5-fluorou- 
racil than in those treated with melphalan or 
not given chemotherapy (Noyes & Kathol, 1986). 
Depression seems to occur most often with vin- 
blastine, l-asparaginase, and the alkylating drugs 
decarbazine and hexamethylamine (Noyes & 
Kathol, 1986). 

In Israel a new approach to chemotherapy is 
being used with some success. Instead of taking 
treatment intravenously or orally, the site of the 
cancer is isolated surgically and chemotherapy 
is applied locally. Using this method, the con- 
centration given can be considerably higher and 
there are no general side effects. Patients do not 
experience the nausea and hair loss for which 
chemotherapy is so infamous. Temporary and 
long-term sexual effects are probably eliminated 
as well. 


Tamoxifen (Nolvadex) Treatment 
for Breast Cancer 


Over the last ten years tamoxifen (Nolvadex) 
has been shown to reduce the incidence of relapse 
in women treated for breast cancer and to reduce 
the incidence of breast cancer when used pro- 
phylactically (Plowman, 1993). Given the con- 
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troversy involved in treating healthy women with 
a hormonally-active drug prior to actual disease, 
a $68 million-dollar nationwide clinical trial was 
initiated in the United States in 1992 to test de- 
finitively whether tamoxifen is safe and ef! fective 
for prophylactic use in healthy women at tisk 
(Marshall, 1994). Despite scandal and suspicion 
created by the revelation of fraudulent data by a 
trial investigator, and the evidence of an increase 
in endometrial cancer in tamoxifen-treated wom- 
en, as well as possible liver damage and increased 
thrombosis (Marshall, 1994), the trial is continu- 
ing. Tamoxifen is expected to be very effective 
for prevention of breast cancer and, serendipi- 
tously, has been found to have estrogen-like ef- 
fects in reducing cardiovascular morbidity and 
mortality as well as preserving bone mass and 
thus reducing the risk of osteoporosis (Plow- 
man, 1993). Apparently, tamoxifen works as 


an anti-estrogen agonist in other parts of the 
body. 
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Despite noting that tamoxifen therapy 
far less impact on female Sexuality than oy. 
kinds of chemotherapy (K 7 Oe 
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Singer Kaplan (1992a) reports that some w . 
on adjuvant tamoxifen therapy complain ne 
‘ ey ry. 
ing and constriction of the vagina, thouph ; 
most patients vaginal lubrication is “totally a 
affected.” Some women on tamoxifen on 
increased vaginal lubrication. One POstmeno- 
pausal female carried a towel with her on which 
to sit, because her lubrication became so copious 
In response to the drug. However, some women 
treated by Kaplan also complained of decreased 
libido and orgastic response —symptoms that 
resemble those of androgen deficiency (Kaplan, 
1992a). 

Many perimenopausal and postmenopausal 
women treated for breast cancer with tamoxifen 
experience vaginal dryness and decreased libido 
and sensation that is a long-term result of estro- 
gen deprivation rather than an effect of andro- 
gen deficiency (which commonly occurs in wom- 
en who are aging or have disease states). Bird, 
Masters, Sterns, and Clark (1985) found no re- 
duction in testosterone, free testosterone, oF 
DHEAS in a careful endocrine study of six post 
menopausal women treated with tamoxifen for 
breast cancer. In female rates treated with ta 
moxifen (Whalen, 1984), there was an increase 
in the display of male-typical mounting responses, 
indicating an androgen-like effect. Similarly in 
male chickens (cockerels), tamoxifen enhanced 
male secondary sex characteristics, testes growth, 
sperm, volume, and sexual activity (Rozenboim, 
Dgany, Robinzon, Arnon, & Snapir, 1989): 1 
Moxifen treatment of infertile men leads 10 # 
decrease in prolactin and no change or an 1 
crease in sperm, testosterone, sexual activity, Ee 
bido, and orgasm (Comhaire, 1976; Gooren, es 
Lewis-Jones, Lynch, Machin, & Desmond, ie 
Noci, Chelo, Saltarelli, Donaticori, & Scarsellh 
1985), 

It is interesting that tamoxifen was original 
formulated in 1966 as an oral contracePtv 


eden, 
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but was found to stimulate rather than inhibit 
ovulation (Fentiman & Powles, 1987). However, 
recent findings from premenopausal women 
have shown that menstruation may cease in up 
to 50% of those treated with tamoxifen (Good- 
are, 1992). Tamoxifen (20 mg/day over three 
months) has been shown in placebo-controlled 
trials to reduce premenstrual pain (mastalgia); 
and in clinical practice, tamoxifen can be effec- 
tive at even 10 mg/day for the treatment of 
mastalgia (Fentiman, 1986; Fentiman, Caleffi, 
Rodin, Murphy, & Fogelman, 1989; Fentiman 
& Powles, 1987). 


Herbs, Vitamins, and Minerals 
for Cancer Treatment 


Paclitaxel (Taxol) is an extract from the bark 
of the Pacific yew tree recently approved by the 
Federal Drug Administration for treatment of 
ovarian cancer (Sifton, 1994). Investigational tri- 
als are being conducted to evaluate Taxol use in 
breast, lung, and other cancers. It is second-line 
therapy for use where primary chemotherapy 
has not been effective, and it must be given in- 
travenously at a hospital or clinic (Sifton, 1994). 
There is no information on whether its sexual 
side effects are any more or less than other 
conventional anticancer drugs. To avoid allergic 
reactions, treatment with corticosteroids is often 
necessary (Sifton, 1994), which has an inhibitory 
effect on sexuality. 

Selenium, a natural trace element mineral, 
is heavily promoted by alternative therapy/ 
heath store organizations for cancer chemoprev- 
ention (Hocman, 1988). Evidence for its ques- 
uonable efficacy was detailed by Birt (1989). 
Toxicity commonly occurs at doses somewhat 
higher than those used to treat cancer; symp- 
toms include bad breath (garlic or sour mild 
Odor) as well as nausea, diarrhea, and toxic 
degenerative changes in the hair and nails (Fan 
& Kizer, 1990), 
on & and E have limited but ac- 
sen & Madsen Sosa aed et ve 
Nesses, increased j k ee a 
rage intake of vegetables and fruits 

€ to successful immune function, 
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and loss of excess weight is always recommend- 
ed (Jensen & Madsen, 1988).* 


CARDIAC DRUGS 


e digitalis glycosides (Digitalis purpura/fox- 
glove, digitoxin, digoxin) 


In men, long-term digitalis treatment causes 
increased estrogen and decreased testosterone 
and luteinizing hormone (Stoffer, Hynes, Jiany, 
& Ryan, 1973; Tappler & Katz, 1979). Fourteen 
men (mean age = 34) with rheumatic heart dis- 
ease on digoxin for two or more years were 
compared to 12 men with untreated rheumatic 
heart disease (Neri et al., 1980). Estradiol levels 
were twice as high in digoxin men compared to 
controls (62.07 pg/ml versus 31.83); testoster- 
one (223 ng/ml versus 532) and luteinizing hor- 
mone (1.16 mIU/ml versus 2.49) were decreased 
by more than half. Average testosterone was 
lowered to a subnormal level (223 ng/ml). Sex- 
ual desire, erectile function, and frequency of 
sexual activity were reduced in five of 14 men 
on digoxin but in none of the 12 controls. Sexual 
reductions occurred in the men with the most 
severe hormonal changes who had been on di- 
goxin for five to 10 years. Anderson (noted in 
LeWinn, 1984) reported a 53-year-old man who 
was impotent during three-to-five month peri- 
ods on digitalis leaf (100 mg per day), but not 
when the drug was periodically discontinued. 

Gynecomastia was first observed in the 1950s 
to occur during long-term use (months or years) 
of digitalis (LeWinn, 1984). Subsequently, es- 
trogenic effects such as hyperplasia and hyper- 
trophy of the breast and vaginal epithelial cell 
proliferation were noticed in postmenopausal 
women on digoxin or digitoxin (LeWinn, 1984). 
However, Stenkvist, Bengtsson, and Dahlquist 
(1982) found that breast tumors were less fre- 
quent, smaller, and more uniform in postmeno- 
pausal women treated with digoxin than those 


extensive literature and teferences available 
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not treated. This finding suggested eran 
may compete with estradiol for estra “ne 
tors and thereby antagonize some estra = ae 
effects. In any event, the estrogenic € = aS 

digitalis have usually been evaluated as ‘ir - 
Digitalis has also been shown to increase per ; 
mance in stressed animals and prevent adrena 
hypertrophy induced by stress (LeWinn, 1984). 
Such a tonic effect may be similar to that found 
with ginseng, which also has estrogenic proper- 


ties. 


Antiarrhythmic Drugs 


© amiodarone (Cordarone) 
* disopyramide (Norpace) 


* encainade (Enkaid) (removed from United 
States market) 


flecainide (Tambocor) (removed from Unit- 
ed States market) 


* mexiletine (Mexitil) 
® procainamide (Procan, Pronestyl) 
® propafenone (Rythmol) 


* quinidine (Cardioquin, Quinidex, Dura- 
quin) 


Antiarrhythmic drugs were spotlighted when 


a large study with flecainide Tamb 
encainide (Enkaid) ha : ae 


to a 200% increase in 


(Cardioquin, Quinidex, 
reduction of atrial fibr 


sinus rhythm who reported inability towne 
erection for intercourse after 10 Months a 
ment. The plasma concentration on his eg 
mg dose was found to be an abnormally j 
14 microgram/ml. When the dose was inte 
the impotence was resolved. Ahmad (1980) re 
ported a 35-year-old man treated with 399 An 
per day disopyramide who could not Sustain 
erection after three weeks of treatment, When 
the drug was discontinued, the impotence te. 
solved in six days. When he was later Testarted 
on disopyramide, impotence recurred; again it 
resolved one week after the drug was discon. 
tinued. 

Most antiarrhythmic drugs cause fatigue. Ani- 
odarone (Cardarone) has been associated with 
movement disorders including ataxia and trem- 
or, pulmonary toxicity, neuropathy, photosen- 
sitivity and thyroid disorder (due to its high 
iodine content). However, it is a very effective 
antiarrhythmic. Given the lack of definite sexual 
side-effect information, quinidine still seems to 
be the antiarrhythmic drug of choice. Propafen- 
one (Rythmol) is newly available and may have 
a beneficial stimulating action; however, it has 
yet to be sufficiently investigated. 


PENTOXIFYLLINE (TRENTAL) 


Pentoxifylline (Trental) is used to treat periph- 
eral vascular disease —in particular, intermittent 
claudication, which affects blood flow to the 
legs—by decreasing the viscosity of blood. The 
exact mechanism by which this occurs has not 
been identified; it appears to improve erythro- 
cyte flexibility, which enables blood cells to get 
through tight spaces, so to speak. 

Many years ago it came to our attention that 
Patients consulting us for symptoms of impo- 
tence who also had intermittent claudicatio i 
could get a double benefit from treatment with 
Trental; improvement of erections along with 
treatment of claudication. Clinical effect, how- 
€ver, can take two to three months to manifest. 

Trental is not without adverse side effects: 
Nausea, bloating, nervousness, dizziness, a2 
flushing have been reported (Physicians Desk ie 
frence, 1991a). Interestingly, so has anorexia, 


which adds to the list of sexually active drugs 
that are associated with weight loss. 

A neurally active form of pentoxifylline called 
propentofylline, which exerts a stronger action 
on adenosine, is currently in clinical trials for 
treatment of Alzheimer’s disease and dementia. 


HYPOLIPIDEMICS 
(CHOLESTEROL REDUCERS) 


¢ cholestyramine (Questran) 
e clofibrate (Atromid) 

e gemfibrozil (Lopid) 

¢ lovastatin (Mevacor) 

® pravastatin (Pravachol) 

© probucol (Lorelco) 


For most patients, high cholesterol and lipids 
are an invisible problem when not accompanied 
by obesity, but the cardiovascular risks have 
now been clearly identified and drug treatment 
is common. These drugs do not appear to have 
chemical actions that would lead to sexual dys- 
function, and specific sexual side effects have 
rarely been noted. Lovastatin and pravastatin 
are members of a new class of drugs called 3- 
hydroxy-3-methylglutaryl-coenzyme A (HMG- 
CA) reductase inhibitors, which enhance plasma 
LDL removal and thereby lower cholesterol 
(Bradford et al., 1991). Our impression is that 
older cholesterol reducers such as probucol (Lo- 
telco) and gemfibrozil (Lopid) may cause fatigue 
in some patients. Lovastatin (Mevacor) and pra- 
vastatin (Pravachol) appear to be both effective 
and sexually safe, but they have only been avail- 
able for a few years. To the extent that they 
can reduce arterial plaque, they may even be 
able to improve those aspects of sexual function 
that depend on blood flow. It should be noted 
that weight is not reduced by either lovastatin 
or pravastin (Bradford et al., 1991), so that 
pe will have the mental or physical 

) reducing Overweight to normal. 
r A continuing subject of controversy is wheth- 
Cessively lowering cholesterol levels (below 
mg/dl) leads to increased mortality from sui- 


cid i i 
, accidents, and other violent causes (Glueck 
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et al., 1994; Horrobin, 1989; Modai, Valevski, 
Dror, & Weizman, 1994; Pekkanen, Nissinen, 
Punsar, & Karvonen, 1989; Vartiainen et al., 
1994). While reduction in cholesterol reduces car- 
diovascular disease and death from heart dis- 
ease, total overall mortality has not been found 
to be reduced, partly due to an excess of deaths 
related to violent causes in patients with very 
low cholesterol concentrations (Horrobin, 1989; 
Modai et al., 1994; Pekkanen et al., 1989). Ad- 
ditionally, an association between very low se- 
rum cholesterol values and impulsive or aggres- 
sive behavior has been suggested (Pekkanen et 
al., 1989). As far as we know, no direct associa- 
tion has been shown between the use of lova- 
statin or pravastatin to reduce cholesterol and 
increased suicide, violence, or aggression. Glueck 
et al. (1994) found that the incidence of very low 
cholesterol (below 160 mg/dl) was much greater 
in a sample of 203 patients hospitalized for af- 
fective disorder (20%) than in a self-referred 
community screening sample of 11,864 subjects 
(4%). However, they attributed the greater inci- 
dence of very low cholesterol in these affective 
disorder patients to subnutrition, malnutrition, 
and weight loss as components of the disorder 
morbidity (or alternatively, by implication, as 
a result of a steady diet of hospital food). 


CONCLUSIONS 


The most significant aspect of this chapter is 
what is absent —the drugs that cannot be men- 
tioned because the research has not yet been 
performed. Where is the research investigating 
the effects of antibiotics on sexual function? 
Are there differences among the antibiotics we 
now use interchangeably? What about antima- 
larials? Patients living in endemic areas some- 
times take these drugs for years; travelers, often 
for months. Especially important are medica- 
tions like acyclovir, which are typically pre- 
scribed for long-term treatment. 

Common drugs like aspirin 
other anti-inflammatories rais 
than answers, although for m 
tists and patients alike 
could affect sex might 


, ibuprofen and 
€ more questions 
Ost people —scien- 
— the thought that aspirin 
never occur. We suspect 
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that aspirin may actually enhance sexual func- 
tioning in a manner analogous to its newly dis- 
covered protective effect against stroke. After 
all, cerebrovascular accidents of the brain oper- 
ate by the same mechanism that can obstruct 
genital vessels. While a strong beginning has 
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been made, we expect to see an acceleration 

interest in the area of sexual pharmacolo of 
Relatively soon, investigation of the stunt 
fects of all medications will become es 
practice. ne 
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SEXUALLY 
EFFECTIVE DRUGS 


—- 


Z 
ree 


Dopaminergic Drugs: 
Deprenyl, Phenylethylamine, 


Quinelorane, Lisuride, Bromocriptine, 
L-dopa, Minaprine, Amineptine 


OBJECTIVES 


e To compare and contrast the mechanisms 
of action, benefits, and contraindications 
of several drugs known to have potent sex- 
ual side effects 


Since the beginning of time, humankind has 
searched for potions with “magical” sexual prop- 
erties. The most unlikely substances have been 
tried, and the most outrageous claims have been 
made. The “menu” has included oysters, raw 
meat, rhinoceros horn, tiger penis brandy, snake 
soup, deer antler marrow, ginseng, vanilla bean, 
ginger, and many other questionable delicacies. 
Some are even dangerous poisons, like Spanish 
Fly (Cantharides)—a urinary tract irritant that 
can kill. Others are harmless to everything but 
the pocketbook and endangered species (i.e., ti- 
ger, rhinoceros). Understandably, the whole con- 
cept of aphrodisiacs has been suspect; purveyors 
of these products are usually disreputable char- 
acters —snake oil salesmen, hustlers, charlatans. 
Magic potions have not materialized. Instead, 
chemicals from alcohol to antihistamines have 
been sabotaging sex for centuries. By default, 
traditional medicine has not played a meaning- 
ful role until quite recently. 

Chemicals that favorably affect sex do exist. 


369 


In most cases, they were developed for other med- 
ical purposes and the sexual findings were inci- 
dental. The mechanism of action by which these 
chemicals affect sexual function is clear in some 
cases but not in others. Often the response is 
paradoxical: The same substance that improves 
sexual function at one dose interferes with it at 
another. The gradual accumulation of evidence 
that medications can help sexual function has 
attracted scientific interest and research. Conse- 
quently, our understanding of sexually relevant 
substances is increasing more rapidly than ever 
before. Like other medications, drugs that im- 
prove sexual function are not effective for all 
patients at all times. Some are consistent in their 
effect, some are paradoxical, but all have poten- 
tial as valuable adjuncts to traditional sexual 
therapy. 

The development of sexually useful drugs has 
the potential to transform sex therapy in the 
same way that psychotropics have contributed 
to psychiatry. Sexually effective drugs will not 
replace sex therapy, nor should anyone attempt 
to use them for this purpose. However, in some 
cases they will make the difference between suc- 
cess and failure in therapy; in many cases, they 


will be able to shorten therapy and contribute 
to its effectiveness. 


TPE ¥ 
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been approved by the 
for the specific pur- 
blems, there are a 


While no drugs have 
Federal Drug Administration 
se of treating sexual pro 
= drugs available by prescription for oede 
poses— antidepressants, some hormones, blood 
pressure medications — that have demonstrated 
positive sexual properties. Physicians can legally 
prescribe these medications for nonindicated 
purposes, but the Federal Drug Administration 
strictly forbids advertising based on unproven 
claims. In order for these medications to become 
clinically useful and available for the treatment 
of sexual dysfunction, more research is needed; 
in order for sexual indications to be approved, 
controlled trials must be conducted to the satis- 
faction of the Federal Drug Administration. 

In addition to existing prescription medica- 
tions, there are a number of drugs with promis- 
ing sexual patterns in research and development 
and a handful of medications available outside 
the United States with potentially useful sexual 
attributes. Eventually, specific “sexual medica- 
tions” will be developed, as pharmaceutical com- 
panies come to appreciate the potential of this 
new medical dimension. Eli Lilly, in fact, has 
already taken this step with one of their new 
substances, quinelorane. This is the first phar- 
maceutical company to initiate studies of a new 
drug specifically for its sexual properties. 

We have included drugs in this section as 
“sexually effective” based on the strength of 
mechanism of action analysis, animal studies, 
human research, clinical experience, and anec- 
dotal reports. When the human research is sparse, 
but the mechanism of action of a particular med- 
ication is clearly understood and conforms to 
mechanisms of action known to influence sexual 
function, the drug has been included as a poten- 
tially effective sexual medication based on an un- 
derstanding of its known pharmacological prop- 
erties. Certain drugs that have not been studied 
for their sexual properties in animals or humans 
will be discussed in theoretical and/or specula- 
tive terms, when their potential applications to 
sexual dysfunction are persuasive. 
There is no such thing as an “aphrodisiac” — 
a single substance that makes sexual problems 
disappear. There is, instead, a variety of sub- 
Stances that affect sex in different ways, depend- 
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ing upon which mechanism or mechanisms the 
influence. Many of these medications affect a 
and women differently. Some drugs that have 
positive sexual effects on males have Negative 
sexual effects on the females, and vice versa 
For instance, a drug that makes orgasm easier 
for a woman may cause dysfunctional prema. 
ture ejaculation in a man. Similarly, a drug may 
have positive effects on some sexual behaviors 
but negative effects on others. For example, 
erection or ejaculation may be increased, while 
sex drive is decreased. When possible, the para- 
doxical effects of the drugs will be delineated, 
Sexual pharmacology is still in its infancy; there 
is considerably more to be learned. Because the 
study of sexually effective drugs is so new to tra- 
ditional Western medicine, the data are sparse 
and often flawed. With the exception of Eli Lilly's 
efforts, most of the information pertaining to 
sexually effective drugs has emerged as an unex- 
pected finding in the course of other research. 
In the course of preparing this material, we 
have made an unanticipated discovery. There 
seems to be a connection between drugs that 
improve sexual function and drugs that promote 
longevity. At first, we merely noted with interest 
that many of the drugs that warranted inclusion 
in this chapter happened to be the same drugs 
chosen for study by those in the forefront of 
longevity research. However, it does not appear 
that this relationship is merely coincidental, 
since the association appears so frequently. We 
have included sections on longevity and quality- 
of-life when appropriate. 


DOPAMINE—A COMMON 
DENOMINATOR 


The common mechanism of action of sever@l 
sexually active drugs—dopa, deprenyl, buproP” 
ion, amphetamine, and cocaine—is the stimul@- 
tion of the neurotransmitter dopamine and/or 
dopamine receptors. Dopamine’s clear influence 
on sex drive and sexual behavior has been de™ 
onstrated in experiments in both animals 4? 

humans. Dopamine has both direct and indirect 
sexual properties: It directly increases sex driv 
through its chemical action, and it indirectly 
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affects sexual behavior through its activation of 
drive and motivation, especially in the pursuit 
of pleasure. Dopamine sometimes stimulates sex 
drive independently of sexual opportunity or avail- 
able partners. The effect can be intense and 
undesirable, leading to hypersexuality and aber- 
rant sexual behavior; or moderate, with a dis- 
tinct and valuable impact on sexual function. 

Mentally and physically activating, a central 
feature of dopamine’s mental activation is to 
motivate the pursuit of pleasure; it is the chemi- 
cal responsible for drive and motivation in gen- 
eral. Dopamine is also the primary neurotrans- 
mitter that controls movement— particularly, 
movement toward things that give pleasure. When 
movement occurs for its own pleasure, it is called 
exercise; when movement is used to achieve a 
goal that gives pleasure, it is called reward or 
reinforcement. Sexual behavior is both exercise 
and reinforcement. It is both inspired and stimu- 
lated by, dependent upon, and reinforced by, 
dopamine. 

Dopamine activity can be increased by several 
mechanisms: 


® increasing the amount of dopamine by pro- 
viding precursors (e.g., L-dopa) 

¢ prolonging action by inhibiting uptake of 
dopamine (e.g., bupropion, cocaine) 

* prolonging its action by interfering with 
destruction of dopamine (e.g., I-deprenyl) 


© increasing its release (e.g., amphetamine) 


¢ directly stimulating dopamine receptors as 
substitute neurotransmitters (e.g., bromo- 
criptine, lisuride, LY1635/quinelorane) 


© imitating dopamine with synthetic agents 


According to the “dopamine-positive/seroto- 
nin-negative sexual hypothesis” (Gessa & Taglia- 
monte, 1975), drugs that stimulate dopamine in- 
crease sexual drive and/or behavior, while drugs 
that stimulate serotonin decrease sexual drive 
and/or behavior. Serotonin generally complements, 
balances, or opposes dopamine. Drugs such as 
lisuride increase sexual activities through a dual 
mechanism that involves both dopamine and se- 
Totonin. By studying these complex interactions, 
tt has become clear that while the dopamine- 
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positive/serotonin-negative sexual hypothesis 
generally holds true, there is more involved than 
this simple formula. Indeed, there are excep- 
tions to the rule that current research has been 
unable to explain, suggesting a more complex 
dynamic yet to be identified. The paradoxical 
reports of hypersexuality (for example, sponta- 
neous orgasms) with drug stimulation of seroto- 
nin could either be extreme manifestations of a 
normal stimulatory process or manifestations 
of pathological sexual chemistry. Animal sex re- 
search with serotonergic drugs has progressed 
from categorizing various so-called paradoxical 
findings to the identification of specific receptor 
subtypes that have different and even opposite 
effects on sexual function (see Chapters 16 and 
19 on serotonergic drugs). By its nature, the 
scientific method is often guided by where it is 
found to be wrong —a reasonable hypothesis that 
can no longer be followed due to contradictions 
discovered in experimental testing is replaced 
by a new, more encompassing hypothesis. Such 
is the case with the serotonin-dopamine hypoth- 
esis: While it remains fundamentally correct, 
new findings have refined, added to, and occa- 
sionally contradicted the original premise. 

Sexually effective drugs are not panaceas. If 
they are improperly prescribed for patients who 
have been inadequately screened or have pre- 
existing psychotic tendencies or aggressive dis- 
orders, the consequences can be severe and un- 
predictable. Since inhibition of DA-2 receptor 
activity is assumed to be the action of neurolep- 
tic antipsychotic drugs, stimulation of these 
receptors by agonists like quinelorane can be 
expected occasionally to trigger psychotic be- 
havior in predisposed individuals. 


L-DEPRENYL (ELDEPRYL) 


Distinct sexual effects in animals have demon- 
strated with I-deprenyl (selegiline). Although hu- 
man research has been limited and anecdotal 
reports infrequent, the animal work has been 
so compelling that deprenyl’s potential for af- 
fecting human sexual function is biochemically 
predictable: What we know about its dopamin- 
ergic effect — deprenyl increases catecholamines 
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by inhibiting MAO-B enzymatic breakdown and 
dopamine uptake—allows us to predict certain 
sexual properties for humans. ; 

L-deprenyl was patented in 1962 as a psychic 
energizer (Dow, 1993). In Germany during the 
1970s, I-deprenyl was used to supplement L-dopa 
in the treatment of Parkinson’s disease, helping 
to control the symptoms as well as the progres- 
sion (Birkmayer, Riederer, Ambrozi, & Youdim, 
1977). Little was done with deprenyl in the United 
States until 1985, when a group of researchers 
began investigations to determine if deprenyl 
could be used in combination with L-dopa to 
delay brain degeneration in Parkinson’s patients. 
By 1988, I-deprenyl was proven to prevent a 
toxic syndrome resembling Parkinson’s in ani- 
mals and to delay the progression of Parkinson’s 
disease in humans (Tetrud & Langston, 1989). 
In the movie Awakenings, Robert de Niro’s char- 
acter is revived with L-dopa; his relapse might 
have been delayed had l-deprenyl been available 
in the 1960s. Unfortunately, the actual delay in 
Parkinson’s disease Progression lasts for only a 
short period of time, perhaps less than a year, 
though relief of some mood and cognitive symp- 
toms may continue over a longer period of time 
(Ward, 1994), 

As a monoamine oxidase inhibitor, deprenyl 
was considered a safer alternative to other MAOI 
antidepressants used in the 1980s, However, 
without a major Western drug company to de- 
velop it, little research was conducted with de- 
prenyl. Early work in Germany indicated that 
it was an effective antidepressant, but a few 
small trials in the United States showed only 
borderline effects at high doses, 

Deprenyl remained relatively unknown to the 
general public until popularized in the 1990 De- 
cember issue of the health magazine, Longevity. 
The author of this well-researched article termed 
deprenyl an “anti-aging aphrodisiac,” based on 
Josef Knoll’s research on “sexually sluggish old 
male rats” conducted in Hungary. 

Although deprenyl is said to act through a 
metabolic process called MAOSB inhibition, which 
decreases enzymatic breakdown of dopamine, 
Its positive effect on sexual function and move- 
ment is apparently due to stimulation of dopa- 


mine. L-deprenyl is selective for MAO.B F 

zymes at a dose of 10 mg/day (Liebowitz es Ne 
1985). Other currently available MAO] antide. 
pressants inhibit MAO-A enzymes, iNcrease ge. 
rotonin and norepinephrine, and Often haye a 
negative effect on sexual function, At higher 
doses, I-deprenyl also inhibits MAO.A; how. 
ever, at low doses I-deprenyl does Not cause 
MAO-A inhibition and thus avoids adverse side 
effects, perhaps even potentiating sexual fune- 
tion. A single small dose of I-depreny] Causes 
extended inhibition of the MAO-B enzyme that 
destroys dopamine, resulting in elevated levels 
of dopamine. In other words, the sexual effects 
of I-deprenyl are probably due to elevated dopa- 
mine levels caused by interference with dopa- 
mine’s normal enzymatic destruction, Inhibition 
of MAO-B usually decreases after one week but 
can last up to four to five weeks. In Knoll’s 
1981 study (Knoll, 1981), sexual activity of rats 
rose after 0.25 mg/kg I-deprenyl injection, but 
gradually decreased over the following four 
weeks, as MAO-B levels returned to normal. 
Tolerance developed over 30 weeks, so that |- 
deprenyl injections were required three times 
a week to maintain the positive sexual effect. 
The relationship of this tolerance to changes in 
MAO-B activity has not been determined. 

In another related study on sexually “slug- 
gish” male rats, Yen, Dallo, and Knoll (1982) 
compared the effects of I-deprenyl with other se- 
lective MAO-B inhibitor drugs. Only I-deprenyl 
caused an increase in frequency of ejaculation, 
despite the fact that one of the alternative 
MAO-B inhibitors was 20 times stronger than 
I-deprenyl. These researchers concluded that |- 
deprenyl’s effect on sexual function was due 
mainly to its action as a dopamine uptake inhibi- 
tor, not to its inhibition of MAO-B. 

Knoll’s animal studies during the 1980s (Knoll, 
Yen, & Dallo, 1983; Yen et al., 1982) well dem- 
onstrated lI-deprenyl’s positive sexual effects: 
Sexually sluggish male rats were rejuvenated, 
often copulating Successfully and ejaculating 
more frequently than untreated younger rats: 
They also lived longer than those on placeb0: 
and for much of this extended life span remained 
sexually vigorous. Knoll also compared clorgy- 
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line (a selective MAO-A inhibitor) with I-depreny] 
and placebo and found that, while a small sexual 
improvement occurred with clorgyline, it did not 
compare in intensity or duration with I-deprenyl. 
Ina 1986 study (Dallo et al., 1986), I-deprenyl’s 
effect on sexual activity was compared to that 
of other dopamine stimulants (amphetamine, 
apomorphine, and bromocriptine), to evaluate 
the speculation that I-deprenyl’s positive sexual 
effects were due to the fact that it is metabolized 
into a weak form of amphetamine in the body. 
A single injection of any of these dopaminergic 
drugs stimulated ejaculation in sexually sluggish 
rats, but the sexual effect occurred in less than 
50% of the rats over the next three weeks (Dallo, 
Yen, Farago, & Knoll, 1988). A single injection 
of I-deprenyl had only a small effect in sexually 
inactive noncopulating rats, but injections three 
times a week over 17 weeks caused full sexual ac- 
tivity by the tenth week, which continued through 
week 17. Amphetamine-treated rats ejaculated 
more quickly than |-deprenyl-treated rats but 
became exhausted sooner and took longer to 
recover. This difference showed that the sexual 
effect of I-deprenyl is not due simply to its 
metabolism in the body to amphetamine. 
Experiments with I-deprenyl use in monkeys 
have shown less encouraging results. Chambers 
and Phoenix (1989) found that two weeks of 
I-deprenyl treatment did not improve sexual be- 
havior of old, sexually inactive male monkeys 
(20 to 26 years) or sexually sluggish younger 
monkeys (6 to 17 years). There was only a slight, 
nonsignificant increase in ejaculation. The au- 
thors speculated that long-term treatment of six 
months or more may be required for any effects 
to occur. Treatment with apomorphine or yo- 
himbine also failed to increase sexual behavior 
in the sluggish male monkeys, despite consis- 
tently positive sexual effects of these drugs when 
tested in sluggish male rats. 


Sexual Benefits 


Given its few Side effects at low doses (10 mg/ 
day), l-deprenyl for three to four months could 
be helpful in the treatment of low sexual desire 
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and is unlikely to be harmful. Women with low 
sex drive and orgasmic difficulties might benefit 
from low-dose I-deprenyl as an adjunct to sexual 
therapy; however, until further research is per- 
formed, no definitive conclusions can be drawn. 

Further research will ultimately determine 
whether I-deprenyl has benefits for the treat- 
ment of sexual dysfunction. For now, the use 
of I-deprenyl for sexual dysfunction should be 
performed in research centers only, in conjunc- 
tion with sex therapy guidance and monitoring. 
If l-deprenyl does show sexual benefits without 
the complications of abuse or other serious side 
effects, it could be a valuable adjunct to treat- 
ment of sexual dysfunction. 


Paradoxical Effects 


An interesting finding in Dallo et al.’s 1988 study 
was that a smaller sexual effect occurred when 
the dose of I-deprenyl was increased from 0.25 
mg/kg to 1 mg/kg. At 5 mg/kg I-deprenyl, the 
sexual effect was small and nonsignificant. The 
researchers reasoned that at doses higher than 
0.25 mg/kg, I-deprenyl was less selective for 
MAO-B. As more MAO-A was inhibited with 
increases in dose, serotonin was increased instead 
of dopamine. Serotonin reversed the positive 
sexual effect either by inhibiting sexual activity 
directly or by inhibiting dopamine’s POsitive ac- 
tion. 

The sexual effects associated with I-deprenyl 
in animals, and perhaps in humans, are difficult 
to interpret because of the complex and para- 
doxical properties of this drug. While some sex- 
ual effects have been clearly associated with 
dopaminergic properties and 1-deprenyl-induced 
increases in phenylethylamine (PEA), other ef- 
fects could be due to 1-deprenyl’s amp! 
or methamphetamine metabolites. E 
with initial sexual benefits due to am 
or cocaine use has shown that such sexual stimu- 
lation tends to disappear with time or leads to 
pathological and antisocial behavior. 

As a drug that metabolizes in the body to even 
weak forms of amphetamine (amphetamine and 
l-methamphetamine), I-deprenyl use for mild de- 
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pression, longevity, and sexual benefits may be 
controversial. A new form of deprenyl, called 
para-fluoro-deprenyl, which does not metabo- 
lize to amphetamines, is now available in Eu- 
rope, but has not yet been studied in clinical 
trials. It shows benefits for longevity and sexual 
performance in male rats similar to those seen 
with I-deprenyl (Dallo & Knoll, 1992), Testing 
of I-deprenyl for stimulant abuse potential in 
rats and monkeys has shown little or no abuse 
liability (Nickel, Szelenyi, & Schulze, 1994; Wing- 
er, Yasar, Negus, & Goldberg, 1994; Yasar & 
Bergman, 1994). In humans, neither abuse nor 
dependence has been shown during |-deprenyl 
treatment of various disorders (Schneider, Ta- 
riot, & Goldstein, 1994). 

During electroencephalogram studies in rats, 
I-deprenyl has been shown to significantly in- 
crease theta rhythm, which has been associated 
with sexual orgasm (see Chapter 9), while d- 
amphetamine has been shown to significantly 
decrease theta rhythm (Nickel et al., 1994). L- 
deprenyl also profoundly increases endogenous 
phenylethyamine levels (suggested by Liebo- 
witz, 1983, to be the “chemical of love”) and 
directly (through dopamine uptake inhibition) 
and indirectly (through increased phenylethy- 
lamine and metabolism to amphetamines) in- 
creases dopaminergic activity that facilitates 
sexual desire and response (Berry, Juorio, & 
Paterson, 1994; Youdim & Finberg, 1994), 


Longevity 


Knoll et al. (1983) demonstrated that rats treated 
with I-deprenyl lived much longer than those 
on placebo. On the basis of this research they 
hypothesized that: 


The significant increase of the incidence of depres- 
sion in the elderly, the age-dependent decline in 
male sexual vigor, and the frequent appearance 
of Parkinsonian symptoms in the latter decades 
of life might be attributed to a decrease of dopa- 
mine and “trace amines” in the brain. . . . The 
Possibility to counter-act these biochemical lesions 
of aging by chronic administration of (-)-I-depre- 
nyl, a selective inhibitor of MAO-B, which facili- 
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tates dopaminergic and “trace-aminer ie” actiy: 
in the brain and is a safe drug in man, was ane 
in detail. The restitution and long maintenanec 
full-scale sexual activity in aged male rats ce of 
ously treated with (-)-I-depreny] was demonstrate; 
as an experimental model in Support of the at 
that the long-term administration of small ee 
of (-)-l-deprenyl may improve the quality Of life 
in senescence. (p. 135) 


Knoll et al.’s association of Sex, longevity, and 
antidepressant effects conforms with the central 
theme of this book: that many drugs of mos 
interest to the field of sexual pharmacology should 
be the focus of longevity research and are often 
characterized by weight loss, antidepressant ef. 
fects, activating properties, and sexual improve- 
ments. 

The company distributing I-deprenyl in the 
United States, Somerset Pharmaceuticals, ap- 
parently has no plans at this time to test I-depre- 
nyl as an antidepressant oras a sexual stimulant, 
In fact, I-deprenyl was not tested in the United 
States for treatment of Parkinson’s disease, until 
4 group of prominent doctors ran a trial them- 
selves. We may not have the answer to I-depre- 
nyl’s sexual Properties until researchers take the 
initiative to explore these questions indepen- 
dently. Now that I-depreny] has been approved 
by the Federal Drug Administration for use in 
the treatment of Parkinson’s disease (approved 
in 1989), our most valuable information about 
the sexual effects of I-depreny! in humans may 


emerge from the observations of astute geriatri- 
cians, 


PHENYLETHYLAMINE (PEA) 


A group of Psychiatrists at Columbia University 
found that 
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acterized by manic states of romance that abrupt- 
ly dovetail into severe depression when the ro- 
mance ends. The usual depressive symptoms of 
loss of appetite and sleep and decreased mood 
reactivity are not present; rather, patients with 
this type of depression overeat, sleep too much, 
and are emotionally overreactive. Liebowitz spec- 
ulated that PEA rose to exaggerated levels 
during romantic periods, as if the person were 
inebriated or addicted to romance. When the 
romance ended, PEA levels dropped precipi- 
tously and the person experienced a reaction 
similar to amphetamine withdrawal. MAO] an- 
tidepressants returned the PEA to normal levels, 
allowing patients to function normally again, 
with appropriate emotion and mood. 

This subgroup of depressed patients with ab- 
normally low PEA could also benefit from co- 
treatment with I-deprenyl. Birkmayer, Riederer, 
Linauer, & Knoll (1984) successfully treated de- 
pressed patients with a combination of 10 mg 
|-deprenyl supplemented by 250 mg I-phenylala- 
nine. L-phenylalanine (which is sold in health 
food stores as a diet pill) provides amino acid 
for conversion into PEA. Sabelli and Giardino 
(1973) noted rapid mood elevation in nine of 
10 depressives treated with a combination of 5 
mg I-deprenyl, 1,000-6,000 mg I-phenylalanine, 
and 100 mg vitamin B,. Three days later, six of 
the 10 patients felt they were no longer depressed. 
Improvement continued for six weeks. There was 
no mention of any sexual effects in this short 
report. 

The association of romance with PEA was 
popularized in a book by Dr. Michael Liebo- 
witz, who described in lay terms hysteroid dys- 
Phoric atypical depression and its treatment with 
MAOIs (Liebowitz, 1983). The defining charac- 
teristic of this disorder is that patients remain 
€motionally reactive to their environment and 
fat and sleep too much rather than too little. 
Liebowitz also mentioned that chocolate, which 
contains significant amounts of PEA, could be 
used as an antidote to the loss of a love. In the 
media, PEA was then cited as a “scientific” ex- 
Planation for infatuation and lovesickness (with 
little Or no scientific evidence), and chocolate 
craving was misleadingly given qualified thera- 


peutic validation. In actuality, the small amount 
of PEA in chocolates is metabolized rapidly 
once ingested. Diet soda pop contains the artifi- 
cial sweetener Nutrasweet, which contains a form 
of phenylalanine that is converted into PEA. 
Drinking diet soda pop should provide a PEA 
“high” more readily than eating chocolates. (How- 
ever, any PEA “high” is more likely to feel like 
anxiety or migraine than romance.) A single 
dose (10 mg) of I-deprenyl would lead to a far 
higher level of PEA for a far longer time than 
a box of chocolates, yet no cases of sudden in- 
fatuation or “crazy love” have yet been noted dur- 
ing even prolonged l-deprenyl treatment, which 
maintains PEA levels far above normal. 

Until the 1970s, the prevailing hypothesis 
explained depression as the result of catechola- 
mine deficiency. At that time, research differ- 
entiating the action of dopamine from norepi- 
nephrine as an excitatory neurotransmitter was 
meager; both were categorized as catecholamines. 
The PEA theory suggested another explanation. 
Ina series of papers, Sabelli and Giardina (1973) 
and Sabelli and Moshaim (1974) proposed that 
depression could be due to PEA deficiency and 
that mania or schizophrenia resulted from an 
excess of PEA. For Sabelli, the availability of 
1-deprenyl presented an Opportunity to put this 
theory to the test. L-deprenyl is a reliable, safe 
way to achieve sustained, elevated levels of PEA. 
Normally, PEA is immediately metabolized by 
MAO-B enzymes, remaining in the body for a 
very brief time. Monoamine oxidase inhibitors 
that inhibit MAO-A can raise PEA somewhat, 
but they also increase serotonin and norepineph- 
rine considerably more. Any positive sexual ef- 
fects of PEA would be overwhelmed by the neg- 
ative effects of serotonin. 

L-deprenyl appears to increase PEA effective- 
ly by decreasing its metabolic breakdown by 
MAO-B enzymes (Berry et al., 1994; Youdim 
& Finberg, 1994). Even a few 10-mg doses of I- 
deprenyl per week produce maximal MAO-B in- 
hibition and a tremendous increase in the body’s 
PEA level (1,000-2,000% increase) (Knoll, 1985), 
While Knoll attributed I-deprenyl’s sexual bene- 
fits to increased dopamine activity, PEA may 
also play a significant role. ‘ 
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Male/Female Differences 


There is a strong suggestion in the literature that 
abnormally high PEA levels are primarily found 
in women rather than men (DeLisi et al., 1984). 
The elevated levels typically occur at ovulation 
(perhaps contributing to the peak sexual arousal 
that can characterize this time period) or later 
in the menstrual cycle. High levels are also asso- 
ciated with depression, mania, schizophrenia. 
Isolated findings of excessive PEA in patients 
with paranoid schizophrenia and other psychotic 
disorders suggest the possibility of a causative, 
or at least contributory, role (DeLisi, Dauphi- 
nais, & Hauser, 1989). The genetically identical 
Genain quadruplets, who were all schizophrenic, 
also had extremely high levels of PEA (DeLisi 
et al., 1984). Any sexually effective drug that 
” involves increased levels of PEA may potentially 
trigger or aggravate psychotic behavior. Because 
women are more likely to have excess levels of 
PEA (DeLisi et al., 1984), they may be more at 
tisk for such disturbances and should be closely 
monitored. 
There is a danger that patients treated with 
stimulant drugs for sexual dysfunction may be- 
come susceptible to disruptive behavior requir- 
ing therapeutic intervention. Any patient show- 
ing indications of psychoses should not be treated 


with I-deprenyl or any other dopaminergic or 
PEA stimulant. 


Sexual Benefits 


As noted, one of the mo 
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little information on the “molecule, 
that few have looked and the relati 
to love or infatuation is obscure, 


8 Of love: 


QUINELORANE (LY 1635) 


Quinelorane (LY 1635) is the first therapeutic 
drug developed and tested by a Pharmaceutical 
company (Eli Lilly) expressly for the treatment 
of sexual dysfunction.* Quinelorane was syn- 
thesized in the course of developing bromocrip. 
tine-like drugs for the treatment of Parkinson's 
disease. These drugs were intended to be Specific 
for dopamine DA-2 receptors. Quinelorane has 
been shown to be more selective and potent than 
Lilly’s prior DA-2 agonist drugs, pergolide (Ci- 
max) and quinpirole (LY1715) (Foreman & Hall, 
1987a). Quinelorane was tested in the late 1980s 
for use in treatment of sexual dysfunction. Ina 
multi-site double-blind placebo-controlled pro- 
tocol trial, 500 men and women were treated 
for desire, erection, and arousal dysfunctions. 
Results of this study are still confidential and 
unpublished. The initial FDA review of the study 
was inconclusive, citing side effects such as nau- 
sea and hypotension in more than 50% of pa- 
tients as a complicating factor, and suggesting 
that indirect sexual side effects may compete 
with or cancel any positive direct sexual effects. 
Quinelorane’s chemical action as a DA-2 ago- 
nist is simple, well-identified, and specific. Quin- 
elorane research is grounded in prior dopamine 
Sex research and reinforces the concept that do- 
Pamine enhances sexual desire and responsiti- 
vity. While our review of the experimental work 
on animals is limited to the area of sexualitY, 
there is a vast literature describing the effects 
of similar DA-2 agonists on all aspects of animal 
behavior and Physiology. 
_ Quinelorane stimulated full sexual responses» 
including mounting, intromission, and ejacule- 
‘ton, in both sexually inactive and sexually slUs- 
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gish rats (Foreman & Hall, 1987a). This finding 
differed notably from Knoll’s l-depreny] studies, 
in which I-deprenyl’s effect on sexually sluggish 
rats was strong but its impact on sexually inac- 
tive rats was often weak (unless injections were 
given several times a week for an extended pe- 
riod) (Dallo et al., 1988). 

When quinelorane was given to sexually ac- 

tive rats who were already ejaculating, copula- 
tion speed increased and ejaculation occurred 
more quickly; the refractory period also short- 
ened. However, at the lowest and highest doses 
many of the rats failed to ejaculate. At the low- 
est dose some appeared sedated, while at the 
highest dose many were too hyperactive, often 
engaging in stereotyped behaviors characteristic 
of excess dopamine or amphetamine, such as 
sniffing and chewing. Results were similar with 
oral intake or injection. Positive sexual stimula- 
tion continued to occur with repeated daily in- 
jections of quinelorane for 15 days. No toler- 
ance occurred, despite the fact that tolerance is 
typical for many amphetamine-type dopamine 
stimulants. With direct dopamine agonists, ani- 
mals may become more sensitive to the effects 
of the drug with repeated use, instead of devel- 
oping tolerance. All stimulatory effects were 
eliminated by prior treatment with dopamine 
antagonists, showing that the sexual effects were 
due to quinelorane’s stimulation of the dopa- 
mine receptor. The finding that high doses inter- 
fered with sexual behavior suggested that abuse 
of quinelorane would probably eliminate any 
sexual benefits. 

Eaton et al. (1991) studied the effects of a 
range of quinelorane doses injected into the male 
rat limbic brain paraventricular nucleus, an area 
involved in the penile erection/stretching and 
yawning syndrome. They found that a low dose 
(1 pg) increased erections and caused the rats 
to start copulating sooner; a higher dose (10 yg) 
decreased erection and slowed initiation and rate 
of copulation; both dose levels quickened ejacu- 
lation once copulation had started. Hull et al. 
(1989) found similar effects when quinelorane 
was injected into the MPO sex center of male 
rats. Ejaculation occurred after fewer penetra- 
tions, but overall copulation rate (time between 
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penetrations) was slower and rats were some- 
what slower to begin copulation. Thus, studies 
of quinelorane injected directly into brain sex 
centers have indicated that while ejaculation is 
facilitated, overall sexual vigor (copulation rate) 
and drive (initiation) may be decreased. In ef- 
fect, the drug could cause premature ejacula- 
tion, lower sex drive, and decrease frequency. 
In women it may conceivably increase orgasmic 
responsiveness but decrease desire. 

Studies of quinelorane’s effects on monkey sex 
drive indicated enhancement in both males and 
females (Davis, Goy, Baum, & Johnson, 1988). 
The animals were exposed to an opposite-sex 
monkey in a nearby cage, but were unable to 
make physical contact. Males showed increased 
erection and females showed increased solicita- 
tion/presentation behavior. Erection even increased 
in castrated monkeys. Increases in sexual behav- 
ior occurred only when the opposite-sex monkey 
was present, even if unavailable. In the same 
experimental situation, Pomerantz (1991, 1992) 
noted increased erection and masturbation in 
monkeys with a range of quinelorane doses. 
Yawning occurred at the lower doses, but yawn- 
ing and sexual behavior both decreased at the 
highest dose. Spontaneous erection, masturba- 
tion, and ejaculation did not occur unless the 
female was present in the neighboring cage. 

Sexual stimulation by quinelorane should be 
similar to that which occurs with apomorphine, 
since both drugs are DA-2 receptor agonists. 
Chambers and Phoenix (1989) failed to find 
copulatory improvement in sluggish male mon- 
keys with apomorphine. Given quinelorane’s sim- 
ilarity to apomorphine, it is possible that im- 
provement in frequency of copulation may not 
occur despite these promising findings in sepa- 
rated monkeys. 


Sexual Benefits 


One quinelorane test protocol was limited to 
women who have had low sexual desire (DSM- 
II-R hypoactive sexual desire: HSD) for no 
longer than 10 years. A crossover six-month trial 
was run with placebo and low, medium, and high 
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quinelorane doses. A focus on women with low 
desire may have resulted from observations con- 
sistent with our bupropion study: that dopa- 
minergic drugs predominantly treat sex drive 
dysfunction, and that the treatment is most ef- 
fective in women. A test protocol for treatment 
of erectile dysfunction was also conducted. Re- 
sults of these trials remain confidential and un- 
published. 


Paradoxical Effects 


Within a wide range of doses, quinelorane in- 
creases sexual response. However, as noted, re- 
sponse decreases at the highest and lowest doses. 
At very low doses (below 25 mg/kg), quinelor- 
ane has a negative effect on sexual function; 
only negative “autoreceptor” dopamine neurons 
are thought to be stimulated, which decrease 
dopamine activity. Dopamine autoreceptors re- 
spond to lower doses of dopamine than do dopa- 
mine receptors in such a way that their firing 
decreases normal receptor activity. At these low 
doses, paradoxical effects such as sedation occur 
instead of the usual hyperactivity. Clinically 
lowering the dose (to avoid excess excitement 
or psychoses) might make a patient’s sexual and 
emotional condition worse than no drug at all. 

In a study with female rats (Foreman & Hall 
1987b), complex and paradoxical effects were 
noted. In nonreceptive females, lordosis was in- 
creased, thus promoting sexual activity, However, 
in receptive females, lordosis was decreased. Re- 
duction in lordosis was small at intermediate 
doses but greater at both lower and higher doses. 
At the highest dose, females were rendered al- 
most totally unreceptive and actively resisted male 
attempts to mount. Paradoxical sexual effects 
also have occurred in male rats given brain in- 
jections of quinelorane (Eaton et al., 1991), Ejac- 
ulation was quicker once copulation Started, but 
rats were slower to mount and copulated less 
frequently. 

It is not clear whether quinelorane will have 
any of the general stimulating and energizing 
benefits found with bupropion and I-depreny}. 
While it is dopaminergic, quinelorane does not 
appear to have the sympathomimetic PEA-like 
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effects shared by bupropion and I-depreny), Di 
rect DA-2 agonists such as bromocriptine or na 
golide have primarily been used to treat Patients 
with Parkinson’s disease who are grossly dopa. 
mine deficient; as many as 15% of these Patients 
develop psychotic symptoms such as hallucing. 
tions, confusion, paranoid delusions, and Sexual 
deviation. The effect of DA-2 agonists in pa. 
tients with normal levels of dopamine is not 
known. The chief concern is that drug-generated 
psychotic behavior would be misdiagnosed or 
mismanaged in sexually dysfunctional patients, 
Perhaps what must be said is that drugs with 
possible beneficial sexual effects (such as bu- 
propion, I-deprenyl, yohimbine, and vasopres- 
sin) have a long history of safe clinical use not 
yet shared by quinelorane. Unfortunately, the 
human clinical studies testing quinelorane as a 
treatment for sexual dysfunction remain unpub- 
lished in 1994, and the fate of quinelorane re- 
mains on its manufacturer’s shelf. 


LISURIDE (LYSENYL) 


Lisuride (Lysenyl) is a direct DA-2 agonist ergot 


. available in Europe for treatment of headache 


and Parkinson’s disease. Due to adverse side ef- 
fects, lisuride is not currently available in the 
United States, nor is it likely to be (it was ADS 
Proved recently for use in Mexico and is avail- 
able in Tijuana). Animal research has shown it 
to be one of the strongest sexual stimulants (it 
can stimulate sexual activity even in castrated 
rats), due to a combination of chemical actions 
on key neurotransmitter receptors (Keller, Bo- 
netti, Pieri, & DaPrada, 1983). Like quinelor 
ane, lisuride stimulates dopamine as a direct a8 
nist at the DA-2 receptor; it inhibits serotonin 
through a complex mechanism including stimu 
lation of the 5-HT,, receptor (like 8-OHDPAT 
and buspirone) and mixed agonist/antagonist a 
Hons on the S-HT, receptor; and it stimulates 
norepinephrine and epinephrine by blocking the 
adrenergic alpha, receptor (like yohimbine). Whe? 
it is used to treat Parkinson’s disease, instance 

of hypersexuality exceeding those found with 

L-dopa have been reported (Ruggieri, Stocch! 

& Agnoli, 1986). 
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Animal Studies 


Lisuride has been observed to stimulate male rat 
sexual behavior but inhibit the female receptive 
lordosis response (Dorner et al., 1987). When 
lisuride was given to male rats who were castrat- 
ed at birth and given testosterone as adults, it 
caused nearly complete inhibition of lordosis (which 
is sometimes prominent among castrated male 
rats), but a remarkable increase in ejaculation 
compared to testosterone treatment alone. Simi- 
larly, in prepubertal ovariectomized female rats 
treated with testosterone, lisuride potently in- 
creased inhibition of lordosis and stimulated them 
to mount other sexually receptive females. Dor- 
ner stated that lisuride’s masculinization effect 
on females was even stronger than surgical re- 
moval of the “female mating center,” the ventro- 
medial hypothalamus, and suggested that it might 
be useful clinically for correction of “female sex- 
ual orientation” in men, possibly as an adjunct 
to testosterone therapy. 

Male-to-male and female-to-female mount- 
ing behavior was greater with lisuride than with 
the putative animal aphrodisiac PCPA (Keller 
et al., 1983). Lisuride stimulated mating behav- 
ior in prepubertal females even more than in 
adult females and males, and also affected 18- 
day-old weanling rats. If other rats were not avail- 
able to mount, treated females mounted other 
species such as guinea pigs—and even dead ani- 
mals or dummies. Induced mounting occurred 
within 30 minutes of injection and as many as 
60 mounts occurred within a two-hour interval 
(mounting continued even when intromission 
was impossible). These extreme masculine sex- 
ual effects of lisuride have not been noted in 
other animal species. 

Hlinak (1987) studied the effect of lisuride on 
lordosis and female proceptive soliciting behav- 
lor (darting, hopping). Female rats were ovariec- 
tomized and maintained on estradiol for maxi- 
mum receptivity. Inhibitory sexual effects were 
induced by lisuride within 15 to 30 minutes of 
injection. Proceptive hopping and darting ini- 
Ually disappeared, followed by a decrease in 

Presentation postures and a smaller decrease in 
lordosis, Behavior returned to normal within two 
to six hours, Apparently, lisuride not only blocks 


passive behaviors such as lordosis, but also 
blocks active female sexual approach behaviors, 
indicating a decrease in the female’s sex drive 
and stimulation and a simultaneous increase in 
inappropriate masculine sexual behavior such 
as indiscriminate mounting. 

Lisuride’s potent stimulation of masculine 
sexual behavior strongly resembles testosterone 
effects. The more generalized effects of testoster- 
one, such as aggression and dominance behav- 
ior, are not noted with lisuride. Lisuride-induced 
mounting behavior can be eliminated by seroto- 
nin (5-HTP) pretreatment. It is also decreased 
by dopamine antagonists (pimozide) and sero- 
tonergic antidepressants (trazodone, clomipra- 
mine, fluoxetine), which blunt lisuride’s inhibi- 
tion of serotonin transmission. Therefore, these 
intense sexual reactions are most probably due 
to a combination of forces: increased dopamine 
and reduced serotonin (DaPrada, Bonetti, 
Scherschlicht, & Bordiolotti, 1985). 


Human Studies 


Frajese (1989) conducted a placebo-controlled 
crossover study of lisuride effectiveness for treat- 
ment of psychogenic erectile dysfunction in 44 
men carefully screened for organic/hormonal 
defects. With the exception of some measurable 
increase in nocturnal/morning erections, lisur- 
ide caused no significant sexual improvement. 
Nearly all the patients noted increased speed of 
ejaculation and some complained of premature 
ejaculation. A small increase in ejaculatory in- 
tensity and sexual desire was reported. There 
have also been indications of elevated sexual 
desire in Parkinson’s patients treated with lisur- 
ide, sometimes accompanied by mild euphoria 
and manic mood (Ruggieri et al., 1986). 
Lisuride has been shown to function as an 
antidepressant in otherwise refractory patients. 
All studies have been done in Europe. It is un- 
likely that lisuride will ever be available in the 
United States because of its adverse side effects 
such as nausea, vomiting, and sedation, which 
occur in the majority of patients treated for 
Parkinson’s disease (Ruggieri et al., 1986). Or- 
thostatic hypotension and weight gain (five to 
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15 pounds) are particularly bothersome. As many 
as 30% of patients show evidence of psychoses, 
including hallucinations, delusions, and hyper- 
sexuality (Critchley et al., 1986; Ruggieri et al., 
1986). 

It is possible that lisuride could improve wom- 
an’s sexual assertiveness and orgasm at relatively 
low doses. Evidently, lisuride can be used to treat 
headache in women with tolerably few side ef- 
fects, since it is marketed as a headache treat- 
ment in Italy. Given lisuride’s quick and potent 
effect, it could possibly be taken shortly before 
intercourse for sexual effect. However, dysphor- 
ic reactions such as dizziness and fatigue are 
likely to occur as well. 

Due to its promotion of sexual initiative and 
assertiveness, lisuride’s greatest therapeutic po- 
tential may be as a treatment for female sexual 
dysfunction. However, its potent undesirable side 
effects and the potential for aberrant sexual re- 
actions discourage further experimentation in 
humans. Nonetheless, experience with lisuride’s 
powerful sexual effects better prepares us for 
identifying less toxic drugs with similar sexual 
properties in the future. 


BROMOCRIPTINE (PARLODEL) 


The ergot drug bromocriptine (Parlodel) has 
been available in Europe since 1970 and in the 
United States since 1978. It is used primarily to 
treat prolactin-secreting brain tumors. Elevated 
prolactin levels have a severe depressive effect 
on sexuality, particularly in men: Hyperprolac- 
temia can cause decreased sex drive, impotence, 
ejaculatory dysfunction, amenorrhea, gyneco- 
mastia, and galactorrhea. The most clinically 
useful effect of ergots such as bromocriptine is 
Suppression of elevated prolactin levels, which 
have been identified as an organic cause of sex- 
ual dysfunction (Spark, Wills, OReilly, Ransil, 
& Bergland, 1982). Bromocriptine also inhibits 
postpartum lactation, may be an effective anti- 
depressant, and can be used to induce metabolic 
weight loss. 

When bromocriptine was first used in Europe 
as a treatment for Parkinson’s disease in the 1970s, 
it acquired a reputation as an aphrodisiac, simi- 
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lar to L-dopa. Since it had fewer Side 
was considered more useful as a sexual 
than L-dopa. With the recognition 9 
prolactin levels as an organic cause of impotence 
(Spark, 1983), bromocriptine seemed a Promis. 
ing treatment; it was most effective in treating 
sexual dysfunction secondary to hyperprolac. 
temia. However, when it was first used for other 
sexual problems, the results were not as encour. 
aging. 


effects, i 
Stimulant 
f elevate 


Sexual Mechanisms of Action 


Chemically, bromocriptine is an ergot similar to 
lisuride but is much less potent as a direct DA-2 
agonist than either lisuride or quinelorane and 
only mildly antagonizes the DA-1 receptor. While 
it has actions on serotonergic receptors similar 
to other ergot drugs, again it is less potent than 
lisuride and does not have lisuride’s atypical 
antiserotonergic actions. Despite its similarity 
to lisuride, bromocriptine shows less selectivity 
and potency for serotonin, dopamine, and nor- 
epinephrine receptor sites (Beart, McDonald, 
Cincotta, de Vries, & Gundlach, 1986). In rats 
trained to discriminate lisuride from saline, bro- 
mocriptine was not sufficiently similar to func- 
tion as a substitute for lisuride (Schechter, 1984), 
indicating that sexual effects similar to those of 
lisuride, if they occurred at all, would be of less- 
er intensity. Apparently, lisuride’s potent sexual 
effects and possible weight-gain action are due 
to antiserotonergic mechanisms not possessed 
by bromocriptine (which may cause weight loss): 
Bromocriptine inhibits growth hormone as 
well as prolactin and is used to treat gigantis™ 
(acromegaly) (Spark & Dickstein, 1979). How” 
ever, ergot effects on growth hormone, which 
Promotes fat metabolism, lean body muscle mass 
and can have pleasant psychological effects that 
might facilitate sex, have been inadequately stud- 
ied and specific sexual effects due to these ho” 
monal changes have not been demonstrated: 
Bromocriptine corrects testosterone and lute 
inizing hormone deficits that occur in hyper! 
lactemia by reducing prolactin. It is commonly 
used to treat infertility by stimulating luteinizing 
hormone and normal Pituitary function. HOW 


ever, at the genital level it can inhibit the testos- 
terone production of Leydig cells and decrease 
sperm volume (Chambon, Grizard, & Boucher, 
1985). There is an unproven hypothesis that bro- 
mocriptine can decrease genital blood flow due 
to the same ergot vasoconstriction property that 
is useful in the treatment of migraine. (Dihy- 
droergotamine/PHE and lisuride are approved 
migraine treatments.) The interplay between bro- 
mocriptine’s dopaminergic vasodilating effects 
and its serotonergic vasoconstricting effects has 
not been sufficiently studied or compared to other 
direct DA-2 agonists. The vasodilation effect of 
bromocriptine’s DA-2 activity can cause dizzi- 
ness, headache, nausea, and flushing. 

Chemically, bromocriptine is closely related 
to lisergic acid diethylamide (LSD) and can me- 
tabolize into LSD. As LSD use became popular 
in the 1960s development of ergot drugs was 
discouraged, but research continued on their 
remarkable blend of dopaminergic and seroto- 
nergic actions. Bromocriptine was synthesized 
as a nonhallucinogenic ergot that could be used 
safely to treat prolactin/endocrine disorders. 
However, psychotic episodes replete with hy- 
persexuality and sexual compulsions still occur 
unpredictably in both men and women with bro- 
mocriptine use. Indeed, hypersexuality is a reli- 
able sign of toxic ergot overdosage; moderate 
increases in sexuality may occur with non-toxic 
doses of bromocriptine. Paradoxically, bromo- 
criptine can also cause erectile dysfunction. Cleeves 
and Findley (1987) reported four Parkinson pa- 
tients who complained of impotence, which was 
reversed when bromocriptine was withdrawn. 

If bromocriptine is discontinued due to side 
effects or any other reason, a prolactin rebound 
increase can cause depression and even suicidal 
ideation, Sexual dysfunction associated with with- 
drawal is probably due to high prolactin along 
with exhaustion of the dopamine system (Dackis 
& Gold, 1985). Tapered dose withdrawal and close 
medical supervision can protect against these 
consequences. A realistic and comprehensive de- 
Scription of bromocriptine’s sexual effects is not 
yet available in the literature. 

There is considerable clinical evidence that 
bromocriptine can be used to treat depression, 
including double-blind trials showing efficiency 
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equal to imipramine and amitriptyline (Sitland- 
Marken, Wells, Froemming, Chu, & Brown, 1990). 
However, the average dose of 40 mg/day used 
in these clinical trials is over fourfold greater 
than that used for treatment of hyperprolac- 
temia disorders (5-10 mg/day) and more than 
twice that used for Parkinson’s disease (10-20 
mg/day). Side effects mentioned in these studies 
have included increased sexual desire, but much 
more often nausea, vomiting, headache, dizzi- 
ness, fatigue, and agitation (Nordin, Siwers, & 
Bertilsson, 1981; Theohar et al., 1981; Waeh- 
rens & Gerlach, 1981). 

When abused, bromocriptine can lead to the 
psychotic or manic behavior characteristic of 
cocaine abuse. In spite of its abuse potential — 
perhaps because of certain similarities — bromo- 
criptine has been suggested for treatment of co- 
caine and alcohol withdrawal and the subsequent 
depression that may occur (Giannini, Folts, Feath- 
er, & Sullivan, 1989; Herridge & Gold, 1988). 


Sexual Effects in Men 


Bromocriptine has not been shown to be effec- 
tive for the treatment of erectile dysfunction in 
men with normal prolactin levels. Ambrosi et 
al. (1977) treated 30 men with psychogenic im- 
potence with bromocriptine or placebo for up 
to six weeks. There was no significant difference 
in improvement between patients on bromocrip- 
tine (50%) or those on placebo (44%). Cooper 
(1977) found no psychological or physical changes 
in 15 middle-aged men with organic erectile dys- 
function. 

A small positive response to bromocriptine was 
noted in diabetic men with impotence. Legros, 
Chiodera, Mormont, and Servais (1980) treated 
30 diabetic impotent patients for four weeks 
with bromocriptine or placebo. Nine of 16 on 
bromocriptine improved, compared to six of 
14 on placebo. Pierine and Nusimovich (1981) 
treated impotent diabetics with 5 mg/day for 
12 weeks. Only three of 15 (20%) showed any 
benefit, compared to 30 of 60 (50%) on L-dopa. 
(Five mg/day may be too small a dose for a 
noticeable effect.) 


Male hyperprolactemia is associated with de- 
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creased erection and delayed or ei Ae 
tion Grafeille, Joutard, & Ruffle, 1984). : 
ly, sexual dysfunction due to i doiechcal es 
can be eliminated with bromocriptine peor 
(5-10 mg/day for one to three months), whic! 
normalizes prolactin levels and reverses testos- 
terone deficits (Carter et al., 1978; March, 1979). 
Spark, White, and Connolly (1980) treated eight 
impotent hyperprolactemic men with bromocrip- 
tine (5-10 mg/day). Six recovered normal sexual 
function, while two failed to respond. The two 
failures had discontinued bromocriptine due to 
gastrointestinal upset or continued inadequate 
testosterone below 300 ng/dl. One of the six men 
responding to bromocriptine recovered normal 
erection despite continued low testosterone (120 
ng/dl), but still required supplemental testoster- 
one injections. Tordjman (1982) treated six men 
with hyperprolactemia (over 60 ng/dl) who com- 
plained of decreased sex drive (all six), decreased 
erection (three), and lack of ejaculation (two). 
Treatment with 5-10 mg/day bromocriptine 
(for one to six or more months), supplemented 
by testosterone injections, improved or normal- 
ized sexual desire and response. 
Weizman et al. (1983) treated four impotent 
hyperprolactemic patients undergoing chronic 
hemodialysis uremic treatment who reported de- 
creased sex drive, decreased sexual activity, de- 
creased orgasmic sensation, as well as decreased 
erection. Beneficial effects on erectile function 
occurred after three weeks of treatment with 3.75 
to 5.0 mg/day bromocriptine. All aspects of 
sexual desire, activity, and response returned to 
normal in all patients. Muir et al. (1983) treated 
23 impotent men with end-stage renal failure 
on maintenance hemodialysis in a placebo-con- 
trolled bromocriptine crossover double-blind study, 
Eight patients withdrew from the trial due to 
intolerable side effects such as nausea, vomiting, 
or hypotension. Of the 14 who completed the 
crossover trial, three showed no improvement, 
six showed some improvement, and five re- 
turned to normal desire and function. Improve- 
ments in desire were not differentiated from 
improvements in erection, 
Grafeille et al. (1984) found that impotent 
men with mild hyperprolactemia (20-30 ng/ml) 
responded to one to three months of bromocrip- 
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tine treatment (5 mg/day) in four of six cas, 
(67%). In two impotent men with Moderate : 
high prolactemia (31-224 ng/ml), bromocrip. 
tine (5 mg/day) restored normal erection Within 
three weeks. Zini et al. (1986) treated 16 hyper. 
prolactemic men with decreased sexual desire 
and response with bromocriptine 5-15 Me/day 
over three to eight months. Sexual function was 
normalized and prolactin was decreased (from 
345 to 40 mean ng/dl). Free and total testoster. 
one levels were increased to normal (free testos. 
terone from 4.5 to 9.8 ng/dl; total testosterone 
from 206 to 482 ng/dl). However, there was still 
about 33% less testosterone in bromocriptine pa- 
tients than in control subjects and lingering mild- 
to-moderate hyperprolactemia in some men. 
Testosterone can be used to enhance bromo- 
criptine in providing more effective treatment of 
impotence. Testosterone potentiates dopamine 
sexual effects (Dallo & Lekka, 1986), inhibits pro- 
lactin (Sinha et al., 1984), and has a synergistic 
effect with dopamine in brain sex centers such 
as the MPO. Even in the treatment of hyperpro- 
lactemia, testosterone might improve the often 
borderline effect of bromocriptine. However, tes- 
tosterone supplementation increases the chance 
of psychotic reactions to bromocriptine, making 
concurrent sexual therapy advisable both for re 
covery and safety. A final note: Although bro- 
mocriptine has been effective in reversing impo- 
tence that is secondary to hyperprolactemia, 
men may also require sexual therapy for contin- 
uing problems, even after prolactin levels al 
normalized by the drug treatment (Buvat, Le- 
maire, Buvat-Herbaut, Fourlinnie, et al., 1985): 


Sexual Effects in 
Hyperprolactemic Women 


Hyperprolactemia in women is characterized By 
depression and hostility, which can generates 
ual aversion. Sexual aversion often continues ie 
after prolactin is reduced by bromocriptine. Give? 
the possible presence of aversive responses inter 
fering with renewed sexual drive and sensations 
due to bromocriptine treatment, women shou® 
Tecelve concurrent counseling or sexual theraP 
In order to achieve the full benefit of treatment 


Fioretti et al. (1978) followed 11 women treat- 
ed for hyperprolactemia amenorrhea over six 
months. Depression decreased and sexual desire 
increased significantly by three months and even 
more in six months. All women regained men- 
strual cycles. 

Weizman et al. (1983) studied 21 women with 
elevated prolactin due to hemodialysis and found 
higher prolactin levels in patients with decreased 
sexual desire than in patients with normal sexual 
activity (prolactin levels: 140 ng/dl with decreased 
sex; 54 ng/dl with normal sex). Only one woman 
treated with bromocriptine reported return of 
normal sexual activity. 

Tordjman (1982) found decreased sexual in- 
terest in four of six hyperprolactemic women, 
secondary sexual aversion in two, and secondary 
anorgasmia in three. When bromocriptine (5- 
7.5 mg/day) was supplemented with biweekly 
testosterone treatment over several months, sex- 
ual desire increased, aversion decreased, and 
anorgasmia was reversed in two of three women. 

Grafeille et al. (1984) found hyperprolac- 
temia (26-224 ng/dl) in 20 of 108 women com- 
plaining of decreased sexual desire. Nine of those 
women were treated with bromocriptine (5 mg/ 
day) for at least two months and some for more 
than six months. All the women showed increased 
sexual desire. 

Koppelman, Parry, Hamilton, Alagna, and 
Loriaux (1987) have suggested that hyperprolac- 
temic women are less sexually active and reactive 
than non-symptomatic women. Ina 10-week dou- 
ble-blind crossover placebo-controlled study, 
six hyperprolactemic women were compared to 
six unmedicated female controls. Despite reduc- 
tion of prolactin, there was no significant change 
in any sexual behavior with bromocriptine com- 
Pared to placebo. However, the five-week period 
of treatment was probably too short for ade- 
quate evaluation of sexual improvement and the 
Population size too small to expect meaningful 
results. 

Bromocriptine is also used to treat a naturally 
Occurring form of hyperprolactemia in postpar- 
tum lactation. However, the side effects can be 
Severe. Orthostatic hypotension, vomiting, hy- 
Pertension, seizure, stroke, vasospasm, and heart 
attack have occurred (Ruch & Duhring, 1989; Wat- 
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son, Bhatia, Norman, Brindley, & Sokol, 1989). 
Furthermore, bromocriptine can cause postpar- 
tum psychotic or manic reactions (Canterbury, 
Haskins, Kahn, Saathoff, & Yazel, 1987; Lake, 
Reid, Martin, & Chernow, 1987). Postpartum de- 
pression may be delayed until bromocriptine is 
discontinued and then occur unpredictably. 

A 28-year-old woman given bromocriptine 
postpartum experienced several daily instances 
of painful clitoral tumescence lasting a few min- 
utes (Blin, Schwertschlag, & Serratrice, 1991). 
She also reported increased sex drive, which she 
did not associate with the clitoral response. The 
tumescence disappeared when bromocriptine 
was discontinued, but quickly returned when it 
was again taken. Clitoral changes with bromo- 
criptine use in women are rarely considered or 
monitored. The incidence and significance are 
therefore unknown. 

Vaginal bromocriptine suppositories have been 
used successfully to treat hyperprolactemia (Katz, 
Schran, & Adashi, 1989; Vermesh, Fossum, & 
Kletzky, 1988). Vaginal administration seems 
to circumvent the side effects of nausea and 
vomiting, the main causes of bromocriptine in- 
tolerance. Although psychological side effects 
were not been observed with this treatment, fur- 
ther reports of vaginal administration are need- 
ed to assess whether these side effects are also 
lower than with oral bromocriptine. 

Bromocriptine is used by about 700,000 wom- 
en a year for suppression of lactation. The Na- 
tional Women’s Health Network and the Public 
Citizen Health Research Group have pressured 
the Federal Drug Administration to ban this ap- 
plication of bromocriptine to inhibit lactation. 
An FDA panel concluded that bromocriptine 
benefited only 10% of lactation patients, leaving 
the other 90% with all the risks and none of 
the benefits (Waldholz, 1989). Considering its 
widespread use among physicians, this conclu- 
sion was puzzling. If further studies confirm that 
the therapeutic benefits of bromocriptine are so 
low in relation to lactation, such use will become 
less widespread. On the other hand, research may 
reveal more benefits than are currently validat- 
ed, considering how routinely physicians prescribe 
it. Additional prospective controlled clinical tri- 
als are required to assess benefits and risks and 
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to test other ergot drugs such as pergolide (Per- 
max) for safe inhibition of postpartum lacta- 
tion. 

In summary, bromocriptine resembles both 
lisuride and quinelorane, but its effects are less 
intense. It is related to LSD and can metabolize 
into this hallucinogen. As with other dopamin- 
ergic stimulants, psychotic symptoms and hyper- 
sexuality can sometimes occur. Bromocriptine 
does not appear to improve sexual function in 
normal men and women. However, it does cor- 
rect hyperprolactemia in both sexes, usually cor- 
recting the associated sexual symptoms. As with 
other sexually effective drugs, bromocriptine has 
antidepressant properties, some weight-loss po- 
tential, and the possibility of favorable effects 
on longevity. 

Conventional ergot drugs such as bromocrip- 
tine and lisuride will soon be replaced by more 
refined derivatives that selectively stimulate ei- 
ther dopamine or serotonin, hopefully avoiding 
the unpredictable interaction between these two 
neurotransmitters responsible for the high level 
of poorly tolerated side effects. 


L-DOPA 


“L-dopa” is the abbreviated name for L-dihy- 
drophenylalanine, a naturally occurring amino 
acid related to the amino acid I-phenylalanine. 
Because dopamine cannot cross the blood-brain 
barrier, L-dopa is used as a “raw material” pre- 
cursor that can enter the brain where it is me- 
tabolized into dopamine. Usually, L-dopa is 
combined with the decarboxylase inhibitor, car- 
bidopa (Sinemet), which prevents L-dopa from 
metabolizing to dopamine outside the brain. 
L-dopa treatment of Parkinson’s disease be- 
gan in 1967. The notion of “love drugs” was pop- 
ular during this time. A few years earlier, LSD 
had come into vogue. In 1969 a study was pub- 
lished in Science (Tagliamonte, Tagliamonte, Ges- 
sa, & Brodie, 1969) showing that PCPA (p-chloro- 
phenylalanine) acted as an aphrodisiac in male 
rats (“induces long-lasting sexual excitement”), 
By 1970, L-dopa was established as an aphrodis- 
iac (Taberner, 1985) in the public arena, and 
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even appeared in an ad for an X-rated Movie 
L-Dopa (“an exclusive report on the new stimu. 
lant that will keep man and wife active through 
the problem years”). However, because L-dopa 
use was restricted to Parkinson’s patients, the 
general public did not have access to it, 

Although associated with other dopaminer. 
gic stimulants, L-dopa had been used only infre- 
quently in animal research, until studies on its 
sexual impact in rats were initiated in response 
to its purported aphrodisiac effect in humans, Al- 
though the dopamine-increase/serotonin-decrease 
sex hypothesis was already well established early 
during its clinical use, published studies on L- 
dopa did not indicate strong sexual effects. The 
sexual effect of L-dopa in normal, sexually ac- 
tive rats was unremarkable (DaPrada, Carruba, 
Saner, O’Brien, & Pletscher, 1973; Gessa & Tag- 
liamonte, 1974a, 1974b; Gray, Davis, & Dews- 
bury, 1974; Hyyppa, Lehtinen, & Rinne, 1971; 
Malmas, 1976). However, a significant positive 
sexual effect was found in sexually sluggish male 
rats (Gessa & Tagliamonte, 1974a, 1974b). Mal- 
mas (1976) showed that L-dopa inhibited lordo- 
sis in female rats and that lower L-dopa doses, 
which caused hyperactivity, were more sexually 
effective than higher doses. 


Sexual Dysfunction 


The use of L-dopa for the treatment of Parkin- 
sonism became prevalent in the late 1960s and 
1970s. It was rumored to cause hypersexuality 
in certain patients. However, published reports 
of L-dopa-induced hypersexuality were few and 
the sexual effects described were often merely 
4 return to normal sexual function or only one 
aspect of manic and psychotic aberrations. 

In 1970, Hyyppa, Rinne, and Sonninen report- 
ed increased sex drive in 10 of 41 Parkinson's 
patients treated with L-dopa. Ina second study, 
8% of their sample reported an increase in se 
ual activity or sex drive, but this was attributed 
to improved health, Next, Hyyppa, Falck, and 
Rinne (1975) conducted a comprehensive inves" 
Ugation of 1] Parkinson’s patients (mean ag 
= 60) before L-dopa treatment, during three 


months on L-dopa, and during the next three 
months off L-dopa. No sustained sexual effects 
of L-dopa were found. 

The results may have been different in young- 
er subjects. The authors attributed L-dopa- 
induced hypersexuality to transient mania or 
psychoses and other transient sexual effects to 
general improvement in health. Similarly, Du- 
voisin and Yahr (1972) had discounted any aph- 
rodisiac effect in a large sample of patients, in 
which hypersexuality was observed only as an 
aspect of mania, psychoses, dementia, or past 
history of unusual sexual behavior. 

Other reports have identified instances of hy- 
persexuality attributed directly to L-dopa, with- 
out associated mania. Bowers, Van Woert, and 
Davis (1971) reported increases in sexual activity 
or desire in seven of 19 L-dopa patients. Quinn, 
Toone, Lang, Marsden, and Parkes (1983) re- 
ported two case studies in which L-dopa reacti- 
vated prior sexual deviances such as masochism 
or bondage, which became part of a pattern of 
compulsive hypersexuality. Tanner, Goetz, and 
Klawans (1986) reported nearly continuous sex- 
ual urge and incessant requests for sex in five 
male Parkinson’s patients. The authors comment- 
ed that such hypersexuality rarely appears in 
women patients. In a later article (Uitti et al., 
1989), the same authors described two cases of 
hypersexuality in women, but one was appar- 
ently caused by bromocriptine. 

The sexual properties of L-dopa are difficult 
to interpret from the rare instances of hypersex- 
uality reported. Uitti et al. (1989) described hy- 
persexuality during L-dopa treatment in 13 Par- 
kinson’s patients (11 male, two female). L-dopa 
was often taken with other dopamine agonists 
like bromocriptine or pergolide. Varied psychi- 
atric disturbances such as mania and agitation 
accompanied hypersexuality. The authors sug- 
gested that, regardless of the relation to mania 
or other disturbances, hypersexuality in many of 
these patients was due solely to L-dopa treat- 
ment. Hypersexuality resolved in all patients when 
drug was withdrawn. Hypersexuality in these pa- 
tients was characterized as perverse and a threat 
to the their relationships. 

Abusive use of L-dopa has also been reported 
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(Vogel & Schiffter, 1983). A patient showing pro- 
tracted hypersexuality manipulated his prescrip- 
tions to obtain additional pills and then took 
large doses, which triggered extreme psychotic 
episodes. The authors pointed out that patients 
may abuse L-dopa to increase sexual feelings 
and recommended that doctors explicitly inquire 
about sex drive to alert them to this potential. 
Quinn et al. (1983) described a man on L-dopa 
who reverted to bondage compulsions experienced 
earlier in his life. As his sexual compulsion 
worsened, he hoarded his pills and then took 
many at once “to give himself a boost.” 


Sexual Benefits 


Unfortunately, L-dopa’s beneficial sexual effects 
are difficult to determine. Other than anecdotal 
reports and clinical monitoring, few studies (and 
none of any size) have been conducted to study 
L-dopa’s possible therapeutic use as a treatment 
for sexual dysfunction. Benkert (1972; Benkert, 
Crombach, & Kockott, 1972) used L-dopa to 
treat impotence in eight patients, but found only 
transient increases in nocturnal and daytime erec- 
tions that were not sufficient for intercourse. 
Pierini and Nusimovich (1981) reported that 30 
of 60 (50%) impotent diabetic men experienced 
improved erectile function during 12 weeks of 
L-dopa treatment. Leyson (1987), in a urology 
convention presentation, reported that 60% of 
patients with spinal cord injury and multiple 
sclerosis achieved usable erections during L- 
dopa treatment. 

Patients treated for Parkinsonism are gener- 
ally over 50 years of age and experiencing the 
progression of their debilitating disease. Despite 
use of L-dopa and various dopaminergic ad- 
junctive medications, a majority of Parkinson 
patients remain sexually dysfunctional. For ex- 
ample, five of the hypersexual patients in Uitti 
et al.’s (1989) study demanded daily sex but re- 
mained impotent. In another study (Koller et 
al., 1990) reduced desire was found in 44% of 
the male and 71% of the female Parkinson’s pa- 
tients medicated with L-dopa. Only 14% of the 
men could maintain erection and nearly 50% 
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were unable to ejaculate. Among women, 67% 
reported lowered arousal and 38% were anor- 
gasmic. 7 

Despite dopaminergic medications, sexual de- 
sire and activity remained impaired among the 
majority of elderly patients with Parkinsonism. 
No studies on L-dopa have been done in younger 
(below 50) healthy or sexually dysfunctional 
subjects. Until then, it is not possible to evaluate 
fully L-dopa’s potential for therapeutic effect 
on sexual function. 


MINAPRINE (CANTOR) 


Minaprine (Cantor) is a unique antidepressant 
that has been used for many years in Europe, 
but has only recently been tested for use as an 
antidepressant in the United States (by Wyeth). 
Trials for the treatment of sexual dysfunction 
are ongoing outside the United States, sponsored 
by its French manufacturer, Due to its choliner- 
gic properties, minaprine is also being tested for 
treatment of dementia and as a nootropic drug 
for aging. Minaprine has been shown to prevent 
neural degeneration (Araki, Nojiri, Kimura, & 
Aihara, 1987; Chaki, Usuki-Ito, Muramatsu, & 
Otomo, 1990) typical of senile dementia and is 
used in Europe to treat many of the problems as- 
sociated with aging. Because of its unique struc- 
ture, identification of minaprine’s chemical ef- 
fects is still not complete, despite its many years 
on the European market, 

Minaprine’s strong action on the hippocam- 
pus in the limbic system suggests that it may mod- 
ulate cognitive aspects of sexual functioning and 
could be used to facilitate a cognitive approach 
to sexual therapy, Minaprine’s effects on the sep- 
tal and entorhinal inputs to the hippocampus 
theoretically would allow better integration of 
the sensory and Cognitive aspects of sexual be- 
havior appropriate to the higher level function- 
ing of the human brain (Biziere, Kan, Souilhac, 
Muyard, & Roncucci, 1982), Tricyclic antide- 
Pressants, in contrast, have strong anticholiner- 
gic properties that can block integration of sex- 
ual and cognitive Processing. With promising 
antidepressants such as minaprine, we can finally 
move beyond the outmoded view that empha- 


sizes an opposition between Pharmacologica a 
cognitive therapeutic treatments for SeXual dys. 
function. 
The French equivalent of the Ph Wsicians Des 
Reference cites many indications for Minaprine: 
inhibitory states characterized by Withdrawal ang 
psychomotor retardation, neurasthenia, lowereg 
libido, decreased activity, lack Of initiative, and 
memory and attention deficits. Although Mina. 
prine is categorized in Europe asa Psychostimy. 
lant, it does not cause the intense hyperactivity 
and stereotypical movements characteristic of 
amphetamines. It has a Positive dopaminergic 
effect and decreases prolactin levels, but the source 
of its dopaminergic action is still uncertain, 

Some studies have shown minaprine to be a 
dopamine uptake inhibitor, Chemically, it re- 
sembles the reversible MAO-A inhibitor moclo- 
bemide. Moclobemide apparently has typical MAO 
antidepressant efficiency with far fewer side ef- 
fects than currently available MAOIs and is now 
available in Europe. MAOI action could explain 
minaprine’s ability to increase serotonin levels, 
but does not explain its strong cholinergic prop- 
erty. Ferretti et al. (1984) proposed that mina- 
Prine increases dopamine through an effect on 
MAO activity. If this is correct, then it may have 
sexual and aging benefits similar to I-deprenyl 
(selegiline/Eldepryl). Minaprine has serotoner- 
gic affinity at the 5-HT, receptor which may 
be involved in ejaculatory control. Muramatsu, 
Tamaki-Ohashi, Usuki, Araki, and Aihara (1988) 
Suggested that it facilitates cholinergic activity 
by blocking 5-HT, or 5-HT), activity. In this re- 
spect, minaprine is similar to 8-OHPAT, which 
also seems to block 5-HT, and 5-HT,, activity. 
Since 8-OHDPAT potently stimulates sexual be- 
havior in animals, minaprine may also have some 
stimulatory Properties; however, no studies on 
minaprine’s Sexual effects on animals have been 
Published. 

Maffla and de Garcia (1979) tested minaprine 
for treatment of mild to moderate depression 
mainly related to Sexual function. Forty patients 
(27 male and 13 female) were treated for 30 days: 
Sexual dysfunction was defined as impotence Of 
frigidity, (The choice of terms may be mislead- 
ing, since in many parts of the world impotencé 
Tefers to any male sex deficiency, including ow 


4 
id 
if 
” 
i 
i 
p 


= 


ee re eet ee 


libido, and frigidity refers to absence of desire, 
arousal, and/or orgasm.) None of the patients 
had organic sexual problems. Two of the female 
patients, who presented with sexual arousal defi- 
cits due to prior tricyclic antidepressant treat- 
ment, reported significant improvement on mi- 
naprine. Sixty percent of the patients improved 
sexually but the nature of the improvement was 
not described. Thus, while this study indicated 
some benefits in the treatment of depression 
associated with sexual dysfunction, the precise 
effects are not clear. 

Therapeutic sexual benefits of minaprine were 
reported in a 1972 clinical study published in a 
French journal (Muyard, 1972). Twenty-four pa- 
tients were treated for various affective disor- 
ders, including neurasthenia, anxiety, fatigue, 
and nervousness. A 31-year-old impotent inpa- 
tient experienced renewed nocturnal erections 
and a spontaneous ejaculation two days after 
starting on minaprine. The nocturnal erections 
disappeared when minaprine treatment was in- 
terrupted. Increased nocturnal erections were 
noted in some other patients and impotence 
was ameliorated in six. However, it is not clear 
whether the sexual improvement was part of 
the antidepressant response. Improvements in 
sexual drive and activity were also noted. The 
authors noted disinhibition and elevated sex 
drive in some patients early in minaprine treat- 
ment. 

Minaprine’s side-effect profile reflects its ac- 
tivating action: The most common side effects 
are insomnia, nervousness, gastrointestinal up- 
Set, dizziness, and anxiety (Amsterdam et al., 
1989). Its positive action on excitatory amino 
acid transmission appears due to a partial ago- 
nist action and blockage of glycine inhibition. 
Consequently, minaprine has convulsant poten- 
tial similar to bupropion, a drug that also has 
Positive though undefined actions on dopamine 
and excitatory amino acid transmission. Com- 
Parison of these two unusual drugs with some- 
what similar effects, including beneficial sexual 
arousal, could help clarify the mechanism(s) of 
action of drugs that affect sexual function. How- 
‘ver, because minaprine is not available in the Unit- 
ed States, it is not possible to compare these two 
antidepressants. The neural activating effect of 
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both minaprine and bupropion can aid alertness 
even when taken with alcohol, whereas tricyclic 
sedative effect is worsened by alcohol. Each has 
been used in children to treat hyperactive atten- 
tion deficit disorder. Despite an apparent central 
analgesic action, minaprine caused some head- 
ache during its antidepressant clinical trial in 
the United States (Amsterdam et al., 1989). 

In conclusion, the suggested psychostimulant 
and cholinergic properties of minaprine indicate 
that it could be used to treat sexual inhibition, 
depression, and fatigue. However, its dopamin- 
ergic and serotonergic chemical actions are un- 
clear and must be further explored. Until con- 
trolled trials are conducted with minaprine in 
the United States, its proper dose levels and side- 
effect profile cannot be determined. Once again, 
an antidepressant drug exhibiting sexual proper- 
ties is associated with longevity. The recurring 
association of these three variables, often accom- 
panied by mild weight loss, is unlikely to be co- 
incidental. 


AMINEPTINE (SURVECTOR) 


In Europe, amineptine (Survector) is considered 
to have a specific therapeutic effect on sexual 
dysfunction, independent of its antidepressant 
action (Tatarelli, Giraldi, & Vella, 1984). It is a 
preferred antidepressant (or “psychotonic”) for 
treatment of retarded depression, neurasthenia, 
hypochondria, and chronic fatigue. When the 
stimulating antidepressant nomifensine (Mer- 
ital) was withdrawn from use in Europe in 1986, 
many patients were switched to amineptine due 
to its similar stimulant properties and lack of 
side effects. Use in Italy has steadily increased 
until it has become the most prescribed antide- 
pressant among general practice doctors during 
the early 1990s (Balestrieri, Bragagnoli, & Bellan- 
tuong, 1991). Apparently due to reports of liver 
toxicity (Geneve, Larrey, Amouyal, Belghiti, & 
Pessayre, 1987), it has not been tested for use 
in the United States. 

As with minaprine, its sexual and activating 
properties are attributed to dopamine stimula- 
tion (De Leo, Dalla Barba, & Dalla Barba, 1986). 
Although it has a tricyclic Structure, amineptine 
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has an unusual chemical action that includes ia 
pamine release and uptake inhibition oe , 
Chagraoui, Protais, & Costentin, 1987; Ceci, aa5 
rattini, Gobbi, & Mennini, 1986) coupled with 
norepinephrine uptake inhibition. It is free of 
tricyclic side effects such as anticholinergic symp- 
toms, cardiotoxicity, sedation, and weight gain. 

Due to its stimulant action, amineptine is sub- 
ject to abuse. Between 1978 and 1988, 186 cases 
of abuse were noted in surveillance monitoring 
(Castot, Benzaken, Wagniart, & Efthymiou, 1990). 
Eighty percent of these cases were women and 
the majority occurred in patients between 20 
and 40 years old. Associated with this abuse was 
benzodiazepine use (40%), insomnia, agitation, 
psychoses, and anxiety. Marked weight loss oc- 
curred in 22 cases and acne in 17. Ginestet, Cazas, 
& Branciard (1984) described two cases of abuse/ 
dependence in women successfully treated for 
depression with asthenia. Insomnia, weight loss 
greater than 20 pounds, irritability, and height- 
ened physical sensations (hyperaesthesia) were 
conspicuous in these cases. 

Ina small double-blind comparison of aminep- 
une or amitriptyline antidepressant treatment in 
women, sex drive improved on amineptine and 
worsened on amitriptyline, but the difference 
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between the drugs was not significant (De 
et al., 1986). A similar double-blind trig] w 
pressed men and women also showed ade 
in depression-related sexual dysfunction 01 
neptine but not on amitriptyline (Van A 
gen, 1979). 

A study of amineptine using norma] Volun. 
teers showed increased REM sleep and improveg 
attention and concentration in the Morning (Bra. 
manti et al., 1985). Given the association of EEG 
theta rhythm with REM sleep and orgasm (Co. 
hen, Rosen, & Goldstein, 1985), amineptine’s 
sleep effects indicate a potential for sexual stim. 
ulation. Amineptine and other known dopamin. 
ergic sexual stimulants, including bupropion, 
apomorphine, and lisuride, all induce EEG theta 
in rabbits (Bo et al., 1984) and I-deprenyl induces 
theta in rats (Nickel et al., 1994). Theta rhythm, 
which is associated with cholinergic and dopa- 
mine DA-1 receptor activation, is driven from 
the limbic hippocampus and septum, where cog- 
nitive and emotional stimuli are integrated. The 
connections of amineptine to these sleep and 
theta phenomena and its apparent special stimu- 
lant properties for women suggest that it could 
facilitate female orgasm (see Chapter 27). 
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Bupropion 


OBJECTIVES 


¢ To analyze the pharmacological properties 
of and clinical indications for bupropion 


e To describe the first large placebo-con- 
trolled trial (the Crenshaw Clinic research 
protocol) to investigate the positive sexual 
properties of a drug 


© To report the results and analyze the strengths 
and weaknesses of the study 


Bupropion (Wellbutrin) is a novel antidepres- 
sant that works through an unknown chemical 
mechanism, producing relief of depression com- 
parable to other antidepressants, but without their 
unpleasant side effects (patients often report 
no side effects whatsoever; side effects that do 
occur are usually activating, similar to other mild 
stimulants). The drug was developed in the Unit- 
ed States and approved for marketing in 1985. 
However, seizures in four female patients treat- 
ed for bulimia caused its manufacturer to with- 
draw it from the market early in 1986 for further 
tests. Its seizure rate was subsequently found to 
be tolerably low (0.4%) and it was re-released in 
1989. The popularity of bupropion is gradually 
increasing due to its relative absence of adverse 
Side effects and its potential to improve sex. 

Bupropion is comparable to fluoxetine (Pro- 
Zac) in its relatively low level of side effects: Even 
though the side effects of each are different, both 
are sufficiently low-grade that a majority of pa- 
tients can take medication without feeling a 
pucmaical “knockout.” Fluoxetine is a better drug 

°F anxiety or panic because of its serotonergic 
Properties; bupropion is better suited for depres- 


sion without significant anxiety components be- 
cause of its dopaminergic activating properties. 
When depression occurs without anxiety, bupro- 
pion is preferable because it has so few adverse 
sexual effects. In addition to being an antide- 
pressant and a sexual stimulant, bupropion causes 
weight loss rather than the weight gain associ- 
ated with the majority of other antidepressants 
(except fluoxetine and newer SSRIs). It also has 
properties that make it a promising drug for 
longevity research. Table 27.1 summarizes the 
properties and side effects of bupropion. 


BUPROPION-INDUCED 
LIMBIC ACTIVATION 


Bupropion’s sexual action appears to involve ac- 
tivation of the limbic system, including the amyg- 
dala, septum, hippocampus, and entorhinal cor- 
tex. These areas govern cognitive and emotional 
evaluation of the sensory and social stimuli that 
either generate or repress sexual desire and re- 
sponse. 

The amygdala is a limbic structure which ac- 
tivates learning, memory, and evaluation of emo- 
tional reactions that occur during positive as well 
as stressful social interactions (including sex). 
As part of its general alerting effect on the brain, 
bupropion probably stimulates the amygdala as 
well as other limbic structures that mediate the 
interplay of thought and emotion. Bo et al. (1984) 
have shown that bupropion generates specific 
EEG stimulation in the hippocampus. The occa- 
sional propensity of bupropion to induce seizure 
activity could be explained by this potentiation 
of limbic activity. Its failure to alleviate panic 
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Table 27.1 Profile of Bupropion (Wellbutrin) 


Daily Dose 
200-450 mg/day 
COMMON INDICATIONS 
Depression 
Manic-depressive disorder 


MECHANISMS OF ACTION (GENERAL) 
Dopamine uptake inhibition 
Weak norepinephrine uptake inhibition action 
MECHANISMS OF ACTION (SEXUAL) 
Positive 
Increased adrenal androgen (DHEAS) 
Increased adrenergic (alpha-1) activity 
Increased dopamine 
Decreased prolactin 


DIRECT SEXUAL SIDE EFFECTS 


Desire disorders Orgasm/ejaculation Menstrual disorders 
© Hyposexuality © Orgasmic inhibition ¢ Amenorrhea (aggra- 
(improves) (improves) vates) 
Inhibited sexual ¢ Anorgasmia (improves) 
desire (improves) © Diminished number of 
© Sexual aversion orgasms (improves) 
(improves) ¢ Anesthetic ejaculation 
© Hypersexuality (improves) 
(aggravates) * Painful ejaculation 
Erection difficulties (aggravates) 
(improves) 


Lubrication (improves) 


INDIRECT SEXUAL SIDE EFFECTS 
Appearance/body-image such as dr 


yness of skin, mouth, mucous membranes, weight 
loss 


Discomfort caused by dryness of skin, mouth, muc 


‘Ous membranes, constipation, 
nausea, rash/itching 


Mood disorders resulting in aggression, anxiety, irritability, nervousness, psychoses 


Neurological disturbances resulting in dizziness, headache, sleep disturbances, tremor 
SEXUAL CONTRAINDICATIONS/BENEFITS 


Avoid with prior condition of May be useful for 
Hypersexuality Desire disorders 
Menstrual disorders 


Inhibited ejaculations 
ALTERNATIVES 

Fluoxetine (Prozac) 

Trazodone (Deseryl) 

Nefazodone (Serzone) 
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disorder, in contrast to most other antidepres- 
sants (Sheehan, Davidson, Manschreck, & Van 
Wyck Fleet, 1983), may also involve a special 
limbic activating feature. Though limbic activa- 
tion is associated with cholinergic stimulation, ac- 
tivation by bupropion could be due to its unin- 
vestigated actions on excitatory amino acids through 
the brain sigma receptor (Ferris, Russell, & Top- 
ham, 1987). 

The positive aspect of limbic activation would 
be facilitation of attention and cognitive pro- 
cessing of sensory input. The same type of over- 
excitation that is involved in seizure may also 
be involved in orgasm which, to a large extent, 
is a response from the limbic septal area (Heath, 
1972). The appearance of EEG theta activation 
in the right hemisphere during orgasm (Cohen 
et al., 1976) indicates limbic activation. Theta 
and limbic activation is also characteristic of 
REM “dream” sleep; theta rhythm has also been 
shown to be selectively increased in rats given 
1-deprenyl (Nickel et al., 1990; Nickel et al., 1994). 
The positive sexual effects of bupropion and 
l-deprenyl may be due in part to such theta 
activation or to stimulation of limbic structures 
such as the septum that generate theta. 

As a dopaminergic stimulant, bupropion has 
an excitatory effect on the nucleus accumbens 
(NACC), a small area at the base of the limbic 
system adjacent to the basal ganglia and in front 
of the hypothalamus. Positioned in a reinforce- 
ment pathway from the ventral tegmentum and 
the median forebrain bundle connected to the mes- 
olimbic dopamine regions (governing thought 
and emotional reactions) and to the nigrostriatal 
area (governing movement), the nucleus accum- 
bens appears to function as a nodal interface 
between dopaminergic motivation drives and 
the behavior necessary to satisfy these drives. 
If there are areas in the brain that get a “charge” 
during vigorous and pleasurable activities, the nu- 
cleus accumbens is certainly one of them. NACC 
activity is increased prior to and during sexual 
activity, feeding, exercise, and other pleasurable 
activities, 

The nucleus accumbens receives direct neural 
Projections from the limbic structures that gov- 
rn emotional and sexual reactions: amygdala, 
Septum, hippocampus, entorhinal cortex, cingu- 


late gyrus, and prefrontal cortex. Technically, the 
nucleus accumbens and the hypothalamus are 
transitional structures between the lower (reptil- 
ian) brain and the middle brain limbic structures 
(MacLean, 1990). In lower animals, chemical sex- 
ual stimuli like pheromones pass directly to the 
reptilian brain, sometimes called the smell brain. 
As the brain evolved, sexual stimuli were increas- 
ingly routed for evaluation to cognitive areas in 
the cortex and limbic area. Parallel to this evolu- 
tion, critical sexual stimuli shifted from the sen- 
sory domains of smell and touch, which are di- 
rect and reflexive, to sight, which allows decisions 
of desire to be made at a distance. The desires 
and attractions are recorded as higher-order per- 
ceptions, so that they can be remembered and 
acted on in the future. Appropriately, the nu- 
cleus accumbens, which is fired when these at- 
tractions actually occur, is located next to the ol- 
factory nucleus at the forward base of the brain. 
The nigrostriatal brain structures governing ini- 
tiation, direction, and modulation of physical 
movement operate in tandem with the nucleus 
accumbens, allowing intentions, thoughts, ha- 
bitual and stereotyped actions, and emotional 
reflexes to be translated into purposeful and 
routine activity. Thus, limbic and cortical learn- 
ing and memory may be expressed through ap- 
propriate action. The nucleus accumbens may 
work to some extent as a transformer, resona- 
tor, or charger within this circuit. 

In humans, smell and touch stimuli are re- 
membered in the context of their cognitive as- 
sociations. We remember that someone has a 
pleasing or displeasing odor and/or touch from 
our memory of that person. The additional brain 
area in the prefrontal cortex allows us to antici- 
pate smelling and touching a particular person, 
even when he or she is not physically present. 
When the person is present or immediately ex- 
pected, the nucleus accumbens receives an alert- 
ing charge from memory structures to move to- 
ward the desired person. Thus, evolution of the 
brain has facilitated a cognitive-emotional inter- 
face far more complex than simple hormone- 
driven sexuality. If these reinforcement areas of 
the brain do not charge when appropriate, then 
behavior is unresponsive, even listless. Sexual 
overtures and initiatives from the partner will 
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not evoke arousal behavior, and pleasurable 
activities in general, such as eating and playing, 
will also fail to evoke response. Such a lack of 
anticipatory responsiveness to pleasurable stim- 
uli may underlie bulimic and addictive behav- 
iors, in which one is satisfied only while directly 
involved in the addicting activity. 

The evidence that the nucleus accumbens func- 
tions as a pleasure resonator is very strong. How- 
ever, few researchers appreciate that pleasure 
and reinforcement are central to the whole ner- 
vous system. The prevailing view concentrates 
on the role of pleasure and reinforcement in 
abuse and indulgence that corrodes or stops the 
system from performing normally. 

Various studies have shown different aspects 
of NACC involvement in active pleasurable and 
resourceful behavior. Dopamine appears to be 
the chief stimulant of NACC activation. Unfor- 
tunately, most of the experimental work in this 
area has been done on rats. In higher animals, 
NACC involvement may be more intricate or may 
be obscured by less direct expression of desire. 
Nonetheless, this research constitutes a starting 
point: 


© Bos & Cools, 1989 

* Costall, Naylor, Mardsden, & Pycock, 1976 
© Hernandez & Hoebel, 1988 

e Jones, Neill, & Justice, 1990 

© Maj, Wedzony, & Klimek, 1987 

e Nurse, Russell, & Taljaard, 1985 

° Phillips, Blaha, & Fibiger, 1988 

e West & Michael, 1990 

¢ Wise, Fotuhi, & Colle, 1989 

e Yu & Han, 1990 


Specific activation of the NACC by sexual stim- 
uli and sexual activity also has been shown by: 


¢ Ahlenius, Carlsson, Hillegaart, Hjorth, & 
Larsson, 1987 


e Alderson & Baum, 1981 

e Deminiere, Piazza, Le Moal, & Simon, 1989 
Di Chiara & Imperato, 1986 

Everitt, Cador, & Robbins, 1989 
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e Everitt & Hansen, 1983 
e Heath, 1972 
e Koene, Prinssen, & Cools, 1990 


¢ Mas, Gonzalez-Mora, Louilot, Sole, & Gua. 
dalupe, 1990 


¢ Mitchell & Gratton, 1990 

© Morgenstern, Fink, Ott, & Parvez, 1988 
¢ Pfaus et al., 1990 

¢ Pfaus & Phillips, 1991 


¢ Pleim, Matochik, Barfield, & Auerbach, 
1990 


e Rivas & Mir, 1990 


There are strong indications that bupropion 
positively affects the nucleus accumbens, indi- 
cating a possible central mechanism for buprop- 
ion’s sexual stimulation and antidepressant ef- 
ficacy. Remember, most of this research has 
been done with rats, which are considerably less 
sensitive to bupropion than mice, monkeys, and 
probably humans. Rats also do not show break- 
down of bupropion to active metabolites, which 
accumulate to high levels in monkeys and hu- 
mans. 

Infused directly into the rat nucleus accum- 
bens, bupropion had the same effect as cocaine 
or the dopamine releaser pipradol (Rosenzweig- 
Lipson, Chu, Delfs, & Kelley, 1990). All three 
drugs increased spontaneous activity, rearing, 
and responding for conditioned reinforcers. Bu- 
Propion also elevated dopamine activity stimu- 
lation in the nucleus accumbens by inhibiting 
NACC dopamine uptake (Stamford, Kruk, & 
Millar, 1988). Systemic injection of bupropion 
into rats raised NACC dopamine levels in a dose 
dependent manner (Nomikos, Damsma, Wenk- 
stern, & Fibiger, 1989). While 1 mg/kg buproP- 
ion had no effect, dopamine levels in the nucleus 
accumbens were clearly increased (170%) by 10 
mg/kg, which is close to the antidepressant dos° 
in rats (8-9 mg/kg). The increase appeared 0 
be due to inhibition of dopamine uptake, 10 
to dopamine release characteristic of amphet 
amines. In other research, bupropion prevent 
the chemical destruction of dopamine by the 4 
pletors 6-OHDA and alpha-MPT (Ferris, Coop® 
& Maxwell, 1983). Such protection of neuron@ 
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dopamine is due to bupropion’s dopamine up- 
take inhibiting action, which reduces entry of 
toxins into dopamine neurons. However, toxic- 
ity to noradrenergic neurons is not affected. 
This protective action could block toxic degener- 
ation of neuronal dopamine in the nucleus ac- 
cumbens and other parts of the dopamine plea- 
sure-incentive sex-movement circuit. 

With the evidence that bupropion stimulates 
and possibly alleviates depressed firing of the 
nucleus accumbens, we can begin to speculate 
on its positive effect on deficient sexual desire. 
The nucleus accumbens appears to act as a plea- 
sure “power booster” in a circuit from the medial 
preoptic hypothalamus (sex center) and limbic 
structures (sensory-thought-memory centers) to 
the nigrostriatal area (movement/action center) 
(Mogenson, Jones, & Yim, 1980). The chief neu- 
rotransmitters in this circuit are dopamine and 
excitatory amino acids (glutamate transmission). 
Most antidepressants, including the tricyclics, 
indirectly sensitize (recharge) dopaminergic re- 
activation of this region over the course of three 
to six weeks of chronic administration, paral- 
leling the recovery from overall depression. 
However, these antidepressants also have vari- 
ous neurotransmitter actions (serotonergic, nor- 
adrenergic) that inhibit the normal activation 
of the nucleus accumbens and limbic centers. 
Bupropion’s general antidepressant action may 
be less potent than tricyclic or serotonergic anti- 
depressants, but its dopaminergic stimulant ac- 
tion (and possible glutamate activation through 
sigma receptors) is directly targeted to this NACC/ 
Nigrostriatal/limbic pleasure circuit. Consequent- 
ly, sexual stimulation from limbic areas and the 
MPO sex center is reinforced by bupropion, so 
that sensory and motivational stimuli can be 
translated into sexual action. 

In this schema, bupropion does not directly 
8enerate sexual stimuli; rather, it reinforces sex- 
ual stimuli that are already occurring. Further- 
more, bupropion does not have the directive 
action of testosterone and estrogen (though in 
Women it may have such an action through 
Stimulation of the adrenal androgen DHEAS). 
If sexual stimuli are not present through lack 
ae or are blocked by emotional condi- 

g, then there is no opportunity for the 


bupropion “boost” to manifest in increased sex- 
ual activity. 


DHEAS STIMULATION 


Bupropion treatment has been associated through 
our research with a significant increase of DHEAS 
in women patients, which was reversed when 
the women were switched to placebo (Crenshaw 
et al., 1987). No other therapeutic drug was known 
to increase DHEAS at the time of our research 
finding. However, recently calcium channel 
blockers and the diabetic drug metformin have 
been shown to increase DHEAS during the course 
of their normal therapeutic use. As discussed in 
Chapter 9, increased DHEAS may be beneficial 
to sex and health. 

There is evidence that a large decrease in DHEAS 
can cause loss of sexual desire and that DHEA 
supplementation can have positive sexual effects. 
In a landmark study in the 1950s, Waxenberg 
found that sexual drive remained relatively unal- 
tered after hysterectomy and ovariectomy, but 
decreased precipitously after the adrenal glands, 
the source of DHEAS, were removed (Waxen- 
berg et al., 1959). Roberts (1986) reported the 
return of nocturnal erections in some patients 
treated with DHEA for neuropathy. 

As noted previously, there is no known vital 
function for DHEA or DHEAS. Experimenta- 
tion in animals may not be very meaningful be- 
cause substantial adrenal secretion of DHEAS 
occurs only in humans, although primates show 
much greater activity than rats. Roberts (1986) 
and Regelson et al. (1988) have linked decline 
in DHEAS to aging and disease pathology. Rob- 
erts’ work indicated a connection between DHEAS, 
cholinergic, GABA, and limbic activity, which 
may be relevant to bupropion’s apparent stimu- 
latory effects on limbic transmission and its sei- 
zuregenic propensity. DHEAS levels are lower 
in various disease states, including diabetes; con- 
versely, DHEAS has been shown in animals to 
reduce obesity, autoimmune toxicity, and can- 
cerous tumors (Schwartz, 1985). Barrett-Connor 
et al. (1986) have related lower DHEAS in men 
to heart disease and shorter life expectancy. How- 
ever, this relationship was not shown for women. 
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Since declining levels of dopamine and DHEAS 
are two major toxic effects of aging, bupropion 
could have considerable benefit for longevity due 
to its stimulating action on both substances. How- 
ever, DHEAS has been shown to antagonize 
GABA actions, which prevent seizures, so that 
its increase with bupropion, even if transient, 
could increase seizure susceptibility. However, 
the apparent excitatory influence of DHEAS 
could simultaneously benefit cognitive activity 
of the limbic system, which declines with age. 
Furthermore, DHEA supplementation in women 
at physiological doses has been shown to increase 
insulin growth factor (IGF-1), which could have 
beneficial effects on physical health during aging 
(Morales, Nolan, et al., 1994). 


STIMULANT PROPERTIES 
OF BUPROPION 


Bupropion satisfies both the reinforcer and dis- 
crimination criteria for abuse and dependence 
potential similar to cocaine, but has far less po- 
tency and risk; it resembles stimulants in general 
and cocaine in particular in its ability to serve 
as a reinforcer in animals.* Bupropion has been 
shown to be self-administered by monkeys (Jo- 
hanson, 1986; Lamb & Griffiths, 1990; Melia & 
Spealman, 1991; James H. Woods, personal com- 
munication, 1983) and to cause rats to prefer a 
compartment associated with it (Ortmann, 1985), 

Most of the evidence for bupropion’s similar- 
ity to cocaine comes from research with mon- 
keys and has been performed by key researchers 
in behavioral pharmacology who specialize in 
evaluation of drugs as reinforcers and drug de- 
pendence. While drug reinforcement and dis- 
crimination procedures tested on animals have 
identified many drugs as reinforcers (including 
the antidepressant nomifensine), such drugs may 
not cause abuse or dependency during human 


————— 


*Lever-responding in animal research identifies a drug asa 
reinforcer. The National Institute of Drug Abuse criterion 
for drug abuse potential is whether a drug acts as a rein- 
forcer, Teasoning that “liking” a drug indicates a risk for 
drug abuse and dependency (Johanson, 1990). An addition- 
al indication of abuse potential is identification with abused 
drugs in the drug discrimination paradigm. 
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clinical use. However, doctors should deal 

to the possibility that abuse may occur in Crteq 
to properly monitor patients and screen hes 
with a history of prior stimulant abuse, 

Ina landmark article in Science, Ritz, La 
Goldberg, and Kuhar (1987) identified dopam 
uptake inhibition as the chief aspect Of cocaine 
reinforcement action. It was shown that | 
administration (reinforcement) of Cocaine anq 
its derivatives and other cocaine-like drugs (byt 
not amphetamines) was directly related to their 
potency at the dopamine uptake inhibitor Site, 
They then proposed that cocaine substance abuse 
was due to this uptake inhibitor Property, A 
later study by Ritz (Ritz & Kuhar, 1989) ing. 
cated that self-administration of amphetamine. 
type drugs was related to dopamine and Norepi- 
nephrine re/ease rather than to dopamine uptake 
inhibition. Furthermore, self-administration of 
amphetamine (but not cocaine) was decreased by 
serotonergic drugs such as fluoxetine (Porrino 
et al., 1989). The toxic destruction of serotonin 
brain receptors that is caused by amphetamines 
does not occur with cocaine. In fact, amphet- 
amine-induced brain toxicity can be blocked by 
dopamine uptake inhibitors such as cocaine and 
bupropion (Marek, Vosmer, & Seiden, 1990; Sny- 
der, Stricker, & Zigmond, 1985). Consequently, 
although bupropion and cocaine share a com- 
mon stimulant reinforcing property (that of do- 
pamine uptake inhibition), possession of this prop- 
erty does not mean that bupropion will have 
amphetamine-like toxic effects or be abused. 
However, its chronic use could sensitize prior 
stimulant addicts to cocaine and other stimulant 
craving. 

A researcher at the National Institute of Men- 
tal Health has suggested that “benign” dopamine 
uptake inhibitors like bupropion and nomifen- 
sine could even be used as safe substitutes for 00” 
caine (Rothman, 1990). Bupropion is current- 
ly being tested by psychiatrists at Yale to sei 
it will reduce cocaine abuse in their patients 
(Margolin, Kosten, Petrakis, Avants, & Kostet 
1991). However, bupropion may be expected! 
be too weak in stimulant potency to satisfy ct” 
ing in cocaine abusers. While it may be safe for 
some former cocaine abusers to use bupropio" 
as a substitute, the dangers of bupropion use” 
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patients with addictive personalities have already 
been shown in bulimics (Mitchell et al., 1991). 

The negative degenerative effects that occur 
with cocaine abuse have not been shown with bu- 
propion during its short history of clinical use. 
However, as noted, seizures can be generated by 
both cocaine and bupropion, With adequate mon- 
itoring, bupropion is remarkably safe; with in- 
adequate monitoring and prescription to patients 
with drug abuse and psychotic tendencies, bu- 
propion can be dangerous. Unfortunately, if 
bupropion is shown to be dangerous to a few 
patients prone to stimulant abuse, it may again 
be removed from the market. 

Given that bupropion is a unique dopaminer- 
gic therapeutic drug, findings in regard to its ben- 
efits and toxicity will advance our knowledge 
of dopaminergic stimulation free of the risks that 
characterize amphetamine-derivative stimulants. 
While dopamine and its body metabolites also 
inhibit norepinephrine uptake, bupropion’s ef- 
fects in research and clinical practice indicate 
that its chief action is through dopamine, PEA, 
and sigma actions, rather than through conven- 
tional norepinephrine actions. 


ABSENCE OF 
SEXUAL DYSFUNCTION 


Due to its apparent lack of sexually negative mech- 
anisms of action, bupropion should have no neg- 
ative sexual side effects except those due to ner- 
Vousness generated from its stimulant action. 
Indeed, the dopamine potentiation that occurs 
on bupropion should have generally positive 
effects on sexual desire and response. However, 
since dopamine quickens ejaculation, premature 
“Jaculation may sometimes occur. It would be 
difficult to discriminate a direct dopaminergic 
facilitation of orgasm/ejaculation from ejacula- 
hon precipitated by bupropion-induced anxiety. 
© assume that nervousness from stimulants is 
Bre their norepinephrine action; dopamine- 
= fala quickening of ejaculation may be due 
creased release of dopamine or to a direct 
*sonist action on the dopamine DA-2 receptor. 
OWever, bupropion appears to have only a rel- 


ati é ; 
ely mild effect on norepinephrine receptors 


and does not release dopamine or have a DA-2 
agonist action. These properties make prema- 
ture ejaculation less likely. 

In practice, we have not found that buprop- 
ion causes premature ejaculation or the general 
limp (contracted/vasoconstricted) tone in the pe- 
nis often induced by stimulants (diethylpropion, 
pseudoephedrine) and stimulating antidepres- 
sants (nomifensine, amineptine). In fact, some 
patients noticed the opposite effect—that the 
resting penis was larger than usual. Conceivably, 
nervousness or tenseness due to bupropion could 
interfere with erection. This effect would occur 
within two to four weeks of beginning the treat- 
ment. In such cases, dosage can be lowered and 
the patient reassured that his agitation is most 
probably due to a transient stimulant effect. This 
nervousness may be the most frequent side ef- 
fect of bupropion occurring in male patients. 

A recent convention report by Fossey and 
Hamner (1994) on the treatment of 30 depressive 
males with a sustained-release formulation of bu- 
propion (not yet marketed) noted erectile dys- 
function in eight of the patients (26.7%) and 
decreased sexual interest in five (16.7%). Such 
a finding should remind doctors that bupropion 
may be excessively stimulating, resulting in sex- 
ual dysfunction due to nervousness and hyper- 
sensitivity, which could be avoided by careful 
dose adjustments downward. At the same time, 
positive sexual effects may not occur in males 
unless the dose is kept near the upper limit (450 
mg/day), which is well-tolerated by most male 
patients (in contrast, 300 mg/day is more appro- 
priate for female patients). 

A side-effect table in bupropion’s Physicians 
Desk Reference labeling includes decreased libi- 
do in 3.1% of patients versus 1.6% with placebo 
and 3.4% impotence versus 3.1% on placebo. 
Increased libido and decreased sexual function 
are indicated as prominent “neuropsychiatric” 
side effects. In contrast, fluoxetine (Prozac) is 
listed in the Physicians Desk Reference as having 
only 1.6% decreased libido versus 0% on pla- 
cebo and 1.9% sexual dysfunction versus 0% 
on placebo. According to the Physicians Desk 
Reference, bupropion has more frequent nega- 
tive sexual side effects than fluoxetine: 3.1% 
decreased libido and 3.4% impotence on bu- 
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propion versus 1.6% decreased libido and wee 
sexual dysfunction on fluoxetine. In this case, 
the Physicians Desk Reference is not only un- 
helpful but misleading. Our findings and the 
cumulative findings in the literature do not sup- 
port the statistics in the Physicians Desk Refer- 
ence, either on bupropion or fluoxetine. Bupro- 
pion rarely decreases libido, and often increases 
it. Fluoxetine so potently reduces desire and in- 
hibits orgasm that it is being used to treat prema- 
ture ejaculation. Curiously, the Federal Drug Ad- 
ministration allows bupropion’s manufacturer to 
advertise bupropion (Wellbutrin) as free of sex- 
ual side effects in contradiction to Physicians 
Desk Reference labeling; in contrast, the promi- 
nent, adverse sexual side effects for fluoxetine 
are required in the labeling. A 1991 trial compar- 
ison of bupropion versus fluoxetine (Feighner 
etal., 1991) sponsored by bupropion’s manufac- 
turer showed no sexual side effects on buprop- 
ion, but also very few on fluoxetine (only single 
cases of impotence, anorgasmia, and decreased 
libido). 

Gardner (1983) demonstrated that bupropion 
could relieve sexual symptoms caused by tricy- 
clics. He selected a group of 40 patients intoler- 
ant of tricyclic side effects: While taking tricy- 
clics, seven of 11 (64%) of the men in this group 
complained of sexual dysfunction, including erec- 
tile failure and decreased libido. However, no 
adverse sexual side effects were noted in 29 fe- 
males, so that overall Only 17% of tricyclic in- 
tolerant patients complained of sexual dysfunc- 
tion. When switched to bupropion, Only two of 
the seven men continued to complain of sexual 
dysfunction. Ina later study, Gardner and John- 
ston (1985) reported that sexual dysfunction 
(“drive or performance”) was resolved in 24 of 
28 male patients switched from various antide- 
Pressants (mostly tricyclics) to bupropion. It was 
unclear whether this sample included the men 
studied in the initial 1983 report. The authors 
noted that “due to the complexity of the female 
sexual response and the in-depth interviewing 
required, only data from male patients were 
used.” Gardner (1983) either failed to note sex- 
ual dysfunction in women patients or chose to 
exclude women (Gardner & Johnston, 1985). The 
1983 report was published in a supplement spon- 


SEXUAL PHARMACOLOGY 


sored by bupropion’s manufacturer, The absence 
of sexual side-effect information for Women re. 
flected the prevailing attitude of the drug indy. 
try—that women need not be investigateg for 
antidepressant “sexual pathophysiological ace 
tion.” 

A recent study funded by bupropion’s man- 
ufacturer included both women and men (22 
females, 17 males) who had side effects of anor. 
gasmia or delayed orgasm on fluoxetine (Walker, 
Cole, Gardner, et al., 1993). These patients were 
switched to bupropion treatment, and 31 of the 
39 completed four weeks of treatment. Of these 
31 patients, 29 (94%) reported partial or com- 
plete resolution of their drug-induced orgasm 
problems and 25 (81%) reported improvement 
of libido from the level experienced while treated 
with fluoxetine. Unfortunately, a comparison 
group of patients switched from fluoxetine to 
a more conventional antidepressants (e.g., de- 
sipramine) was not included. 


MALE/FEMALE DIFFERENCES 


Bupropion has a side-effect profile and sexual 
benefits particularly attractive to women. How- 
ever, women may also be at greater risk for ad- 
verse effects (seizure, psychoses) from the stimu 
lant properties of bupropion. The total number 
of seizures reported by patients on bupropion 
is small: 12 seizures in 3,000 patients (0.4%) 
(Davidson, 1990). The generally accepted est 
mate of seizures with most available antidepre 
sants at recommended doses is three to six 5” 
zures per 3,000 patients (Davidson, 1989)- 
few available antidepressants (maprotiline a" 

clomipramine) have seizure rates of 1% or Ove: 
There is no information on the comparable 
seizure risk in women and men on other antide- 
Pressants. Apparently, seizures that do occ! 
on bupropion are benign, with quick and U 
complicated recovery, In contrast, seizures due 
to accidental or intentional overdose of tricycll® 
antidepressants occur with other toxic reactions 
that can be fatal. Overdose with bupropion alone 
is seldom, if ever, fatal. (Three fatal drug ov 
doses involving bupropion were recently rep 
ed, but the toxic drugs carbamazepine and thir 
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oridazine were also detected in one case, and 
toxic levels of diphenhydramine were detected 
inasecond case [Friel, Logan, & Fligner, 1993].) 
Seizure risk due to bupropion is greater for 
women than for men (Goldberg, 1990). Prior to 
the post-approval surveillance trial investigating 
seizure prevalence, few seizures had been noted 
at recommended therapeutic doses of 450 mg/ 
day. Those that did occur in patients not predis- 
posed to seizures were almost always in women 
(12 seizures in women versus one in men). Con- 
sidering all factors, the risk for seizures at rec- 
ommended doses was three to eight times greater 
for women than for men. In the surveillance 
trial of 3,277 patients, which excluded patients 
with risk factors for seizures and eating disor- 
ders, the difference between women and men 
still occurred but was small: 0.46% for women 

versus 0.30% for men (Davidson, 1990). 
The general seizure threshold of women is 
much lower than in men. As measured during 
electroconvulsive shock therapy in depressed pa- 
tients, men must be given a larger shock dose 
(158%) than women to elicit seizures (Sackeim, 
Decina, Prohownik, & Malitz, 1987). The lower 
charge required for women was partly attributed 
by the authors to higher cortical blood flow, 
neurometabolism, and neural excitability in wom- 
en. The higher cerebral blood flow in women is 
most noticeable in frontal regions that influence 
emotion and activity (Daniel, Mathew, & Wil- 
son, 1988). Figiel and Jarvis (1990) also reported 
that bupropion substantially increased and pro- 
longed induced seizures during electroconvul- 
Sive shock therapy in a 60-year-old depressed 
woman. In animal research, females show great- 
€r sensitization (increased response with repeat- 
ed doses) to dopaminergic stimulants than males 
(Robinson & Becker, 1986). In standard tests 
of neural dopamine sensitivity (e.g., rotational 
behavior, stereotyped behavior, locomotion), fe- 
male rats showed more initial reaction to a given 
amphetamine dose than males, and a greater in- 
crease in sensitivity with chronic administration. 
Apparently, testosterone lessens sensitization re- 
re in males. Removal of the ovaries causes 
Pe as sensitization, but castration of males 
he sce sensitization comparable to 
n by females. Female rats were also 


more reactive to cocaine and reacted to lower 
doses of cocaine than male rats (Glick, Hinds, 
& Shapiro, 1983). The authors speculated that 
female rat brain asymmetries are particularly 
sensitive to the dopamine uptake inhibitory prop- 
erty of cocaine. 


WEIGHT REDUCTION 


One of the appealing features of bupropion is 
its tendency to facilitate weight loss. Weight loss 
can promote sexual desire and response by in- 
creasing sexual attractiveness and energy. Patients 
who had gained weight on various antidepres- 
sants lost this excess weight when switched to 
bupropion (Gardner, 1984). Harto-Truax, Miller, 
Cato, Stern, and Sato (1983) showed that bu- 
propion consistently caused an average weight 
loss of 1-3 kilograms (2-7 pounds). (The inci- 
dence of this slight weight loss is consistent and 
usually statistically different from placebo [0- 
1 kg weight gain] and tricyclic antidepressants 
[2-4 kg/3-9 Ib gain].) From 26% to 39% of 
overweight patients treated with bupropion showed 
a weight loss of five pounds or more. Case stud- 
ies have also shown that bupropion can elimi- 
nate chocolate craving (Michell, Mebane, & Bill- 
ings, 1989). 

Shown to reduce or eliminate bulimia (Horne 
et al., 1988), bupropion is now contraindicated 
in this population due to seizure side effects. 
However, bupropion may be efficacious in dis- 
orders characterized by concern with weight gain 
due to hyperphagia (atypical depression) or lack 
of energy and exercise (fatigue syndromes). Good- 
nick and Extein (1989) reported positive results 
using bupropion as treatment for atypical de- 
pression characterized by hyperphagia and/or 
hypersomnia; in the same study fluoxetine (Pro- 
zac) showed little benefit. Case studies have also 
shown that bupropion can reverse the symptoms 
of chronic fatigue syndrome (Goodnick, 1990). 
Duffy and Campbell (1994) reported cases of a 
40-year-old woman and a 38-year-old man suc- 
cessfully treated with bupropion for fatigue and 
irritability associated with multiple sclerosis. En- 
ergy increased and irritability decreased with no 
adverse side effects in both patients over an ex- 
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features of bupropion, its unique ble 
ulant and antidepressant actions will be better 

derstood. 
oe While serotonergic antidepressants (SSRIs) 
such as fluoxetine can cause weight loss and treat 
obesity, they can also cause fatigue and possibly 
reduce body metabolism (e.g., Hoehn-Saric, Lip- 
sey, & McLeod, 1990; Lewis, Braganza & Wil- 
liams, 1993), so that weight gain occurs with long- 
term use. In contrast, bupropion may initially 
cause only slight weight loss compared to fluoxe- 
tine, but with long-term use its energizing prop- 
erties can facilitate further weight loss. However, 
since it lacks fluoxetine’s appetite reduction im- 
pact and the anorectic actions of amphetamine- 
like stimulants, bupropion is unlikely to be use- 
ful for the treatment of obesity except as an 
adjunctive medication. 

Bupropion may be suitable for preventing 

the seemingly inevitable weight gain that occurs 
when a person quits smoking, while also treating 
the depression that may occur with cessation of 
this habit. The usual weight gain upon quitting 
smoking (2-7 lbs) is matched by the typical 
weight loss (2-7 lbs) experienced on bupropion. 
In addition, stimulating, reinforcing, and anti- 
depressant features of bupropion may facilitate 
withdrawal from smoking and prevent relapse. 
The same benefits may occur in alcohol with- 
drawal, with the further advantage that bupro- 
pion can reduce the sedating and intoxicating 
effects of alcohol. J.M. Jonas (among others) 
has Proposed that “binge eating and psychoac- 
tive substance abuse are both expressions of the 
same underlying biological vulnerability” (1990). 
Bupropion was being tested for the treatment 
of alcohol withdrawal when its use was suspend- 
ed in 1986. Apparently, this Protocol has been 
abandoned. However, it is intriguing to specu- 
late that one medication might possess these 
multiple clinical features: weight loss, addiction 
management potential, and antidepressant prop- 
erties. 

‘ Reduction of weight and fatigue with bupro- 
pion use may encourage sexually “sluggish” or 
dysfunctional Patients to become more active in 
this area. The dopaminergic action of bupropion 
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INSOMNIA 


Delay of sleep onset and abnormal waking js q 
characteristic feature of bupropion. However, 
this side effect is often masked by Preexisting 
sleep difficulties (insomnia is a baseline symp. 
tom of depression). When the need for benzodi- 
azepines to treat insomnia begins after initiation 
of bupropion treatment, the sleep disruption can 
be seen as an effect of bupropion distinct from 
depressive symptomatology. (Despite its con- 
cern with seizures, which are often preceded by 
or generated during insomnia, the Federal Drug 
Administration has never required a study of 
bupropion’s sleep effects.) The Crenshaw Clinic 
study of bupropion described in the last section 
of this chapter was not complicated by preexist- 
ing insomnia, due to the fact that depressed pa- 
tients were excluded from the study. However, 
insomnia was a major dose-limiting side effect 
of bupropion, occurring chiefly among female 
patients. Overall, 57% of bupropion subjects 
experienced insomnia versus 30% in the placebo 
group, a significant difference. Sixty-three Pe™ 
cent of bupropion-treated women had moderate 
to severe, dose-related insomnia versus 21% o 
placebo-treated women. Serious insomnia W* 
infrequent in male subjects, whether on bup!™ 
pion or placebo. Bupropion-induced insomnle 
can be minimized by limiting dose inctea® 
until they are tolerated without sleep upset: 


PSYCHOSES 

A definite risk of psychoses is associated ae 
the use of bupropion, primarily due to its am 
minergic and activating properties. At ee 
therapeutic doses (200-450 mg/day), the a 

lation of dopamine activity is probably ioe 
unlikely to induce psychoses, except in patien™ 
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already predisposed. However, bupropion’s in- 
fluence on excitatory amino acids (EAA) through 
the sigma receptor (Ferris et al., 1987) has not 
been investigated. Considering the fact that 


phencyclidine (PCP — “angel dust”) seems to in- 
duce psychoses through an effect on excitatory 
amino acids, and that there is an investigatory 
antipsychotic drug (rimcazole) that appears to 
block psychoses by antagonizing sigma receptor 
activity (Ferris et al., 1987), there is a possibility 
that bupropion can worsen psychotic and schiz- 
ophrenic tendencies through its undefined ac- 
tions at the sigma receptor. (The affinity of bu- 
propion to the sigma receptor is equivalent to 
that of the neuroleptic sigma antagonist rimca- 
zole [Ferris et al., 1987].) 

The effect of bupropion on glutamate trans- 
mission through the sigma receptor is unknown. 
However, it can be assumed to be a sigma ago- 
nist because its stimulant effects are similar to 
those of excitatory amino acid-glutamate trans- 
mission. Bupropion induces movement, generates 
seizures, aggravates psychoses, and in general, 
causes limbic activation typical of EAA/gluta- 
mate stimulation. Such EAA stimulation would 
reinforce the possibly marginal dopamine action 
of bupropion on the nucleus accumbens at ther- 
apeutic dose levels. There is considerable evi- 
dence (Cheramy et al., 1990; Imperato, Honore, 
& Jensen, 1990) that EEA/glutamate stimulates 
dopamine activation of the nucleus accumbens, 
inducing locomotor behavior. EEA/glutamate 
antagonists injected into the nucleus accumbens 
reduce amphetamine and cocaine hyperactivity 
(Pulvirenti & Koob, 1990). Because the nucleus 
accumbens is critically involved in pleasure-seek- 
ing behaviors, including sex, bupropion may ex- 
ert a stimulant action on it through dopamine 
and EEA/glutamate potentiation. Since antago- 
nists of dopamine and EEA/sigma antagonists 
(such as rimcazole) are used as antipsychotics, 
bupropion may also aggravate psychotic behav- 
ior through dopamine and EEA stimulation. 
Many commonly used antipsychotic drugs (in- 
cluding haloperidol) have strong affinity to both 
dopamine and sigma receptors. 

It is likely that PEA and EAA sigma activity 
are the “hidden ingredients” that interact with 
bupropion’s dopaminergic action to induce ther- 


apeutic increases in sexual drive and function. 
When bupropion generates an overload of EAA- 
dopamine activity or increases PEA activation, 
it may cause hypersexuality or compulsive sex- 
ual thoughts and activity (sex addiction?). 

Becker and Dufresne (1982) reported psychotic/ 
schizophrenic reactions in bupropion-treated pa- 
tients consisting of perceptual alterations, in- 
creased sensory intensity, increased activity, de- 
creased inhibitions, vivid dreaming, increased 
emotionality, and distractions from competing 
stimuli. Patients generally found these states 
to be “pleasurable and helpful” because they 
included increased awareness of others and emo- 
tional involvement which helped resolve “issues 
that had been depressing to the patient.” These 
reactions occurred in 40-70% of 12 hospitalized 
depressed patients. They started within 3-12 
days of bupropion treatment (mean dose = 561 
mg/day). Clearly psychotic or schizophrenic ep- 
isodes occurred in only three patients who had 
been previously diagnosed with schizophrenia. 
There was no indication of how many of these 
patients were women. Bupropion doses above 
450 mg are no longer recommended. 

The most complete investigation of bupro- 
pion-induced psychoses was reported by Golden 
and his colleagues at the National Institute of 
Mental Health (Golden et al., 1985). All four 
cases were women being treated for depression, 
who had no prior history of schizophrenia or 
schizo-affective disorder. However, three of the 
four patients had had brief psychotic episodes 
years earlier. Only one was prescribed bupro- 
pion at a dose (500 mg/day) higher than the 
currently recommended limit of 450 mg/day. 
Visual or auditory hallucinations were present 
in all four cases, agitation in two, and paranoia 
in one. Other adverse effects, including nausea, 
headache, and restlessness, occurred prior to or 
coincidental with the psychoses. 

Later papers by Golden and his colleagues 
(Golden, Rudorfer, Shere, Linnoila, & Potter, 
1988; Golden et al., 1988) reported lack of thera- 
peutic response or aberrant chemical reactions 
in bupropion-treated patients with psychoses 
(some of these patients discussed were in their 
1985 article). The dopamine metabolite homo- 
vanillic acid (HVA) and bupropion chemical 


. ee 2 je! 


SEXUAL PHARMACOLOGY 


400 


metabolites showed excess levels in these pa- 
tients as compared to patients with therapeutic 
response. It appeared from this study that fe- 
male patients are more at risk than males for 
such high HVA levels. Since bupropion-induced 
seizures occurred more frequently in women 
patients and were dose-dependent (Goldberg, 
1990), there should be a clear warning that wom- 
en are at risk for excess reactions to bupropion 
compared to males and side effects should be 
closely monitored to avoid toxic doses even with- 
in the 450 mg/day limit. There may be a rrelation- 
ship between seizures and psychoses, such that 
either may occur in response to stimulation by 
high levels of bupropion or its metabolites. 

It has been established that bupropion can 
exacerbate psychotic symptoms in schizo-affec- 
tive or psychotically depressed patients (Goode 
& Manning, 1983). However, these reports ap- 
parently occurred during earlier clinical inves- 
tigation, when doses higher than the currently 
recommended 450 mg were used. Some reports 
have noted that combining the dopamine DA-2 
receptor antagonist haloperidol (Haldol) with bu- 
propion was sufficient to block psychotic symp- 
toms, yet allowed optimum treatment of schizo- 
affective and psychotically depressed patients 
(Goode & Manning, 1983; Manberg & Carter, 
1984; Wright et al., 1985). However, Dufresne, 
Kass, and Becker (1988) found that the addition 
of bupropion to neuroleptic (thiothixene) treat- 
ment of schizophrenic depressed patients dis- 
rupted therapeutic effects of the neuroleptic alone. 
Since neuroleptics and bupropion each have some 
seizuregenic potential, their combination may 
increase the risk of seizure, 


BIPOLAR DISORDERS 


Bupropion seems especially useful in treating 
bipolar and schizo-affective disorders (Shopsin, 
1983; Wright et al., 1985). Tricyclic antidepres- 
sants are often contraindicated in such patients 
because they can trigger mania and may increase 
the swings between depression and mania (Wehr 
& Goodwin, 1987). Often the only pharmaceuti- 
cal alternative to treat manic-depressive patients 


is lithium. However, lithium can Cause into] 
ble weight gain, mild depression, as Well as a 
sexual dysfunction. Haykal and Akiska] (1959, 
successfully treated rapid cycling manic-deprey 
sives with combinations of bupropion and lth. 
ium. 

It is expected that bupropion will be increas. 
ingly used to treat manic-depression (bipolar dis. 
order) and schizo-affective disorders, AS such 
use increases, it may be expected that MOrFe cases 
of mania (Bittman & Young, 1991; Masand & 
Stern, 1993) and delirium (Liberzon, Dequardo, 
& Silk, 1990; Dager & Heritch, 1990) during bu. 
propion treatment will be reported. Stoll et al, 
(1994) have observed that mania induced by bu- 
propion may be milder than typically seen with 
either tricyclic antidepressants or fluoxetine. Use 
of bupropion with lithium can increase seizure 
tisk because both drugs can induce seizures. 

Perhaps the safest combination for treating 
bipolar and schizo-affective disorders is bupro- 
pion and valproate (Depakote). Each of these 
drugs has been effective in treating manic-de- 
pression and valproate, as an anticonvulsant, 
can protect against the possibility of seizure with 
bupropion use alone. John Feighner (personal 
communication, 1990) has found that the use 
of bupropion with valproate is safe and effective 
for his patients, but this combination has not 
been subject to controlled testing. 


THE CRENSHAW CLINIC STUDY 


Due to its apparent dopaminergic action and 
occasional findings of improved sex drive during 
antidepressant trials, bupropion has been inves- 
tigated in controlled trials for treatment of se 
ual dysfunction (Crenshaw et al., 1987; Goldbeté 
& Crenshaw, 1992; Klein, Mendels, Lief, & Phil- 
lips, 1987). We had the opportunity to perform 
a series of research studies with bupropion 10 
evaluate the sexual side effects that had bee! 
reported during depression trials and determin€ 
whether they were the predictable consequen’? 
of the Successful treatment of depression oF t 2 
independent positive sexual actions of bupro” 
Pion. Use of a new drug in a field in which ther 
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isno previous experience with established testing 
instruments is problematic. Criteria for sexual 
dysfunction remain ambiguous, with no consis- 
tent research standard. Reversal of sexual dys- 
function by any drug has yet to be established. 
Consequently, research design must be original, 
using testing instruments either “borrowed” from 
other settings or newly developed. The draw- 
backs of new questionnaires are obvious: They 
have not been standardized or verified. Results 
may be borderline, uncertain, or not reproduc- 
ible. In addition, testing a small (less than 100) 
number of patients at a single site risks failure to 
show benefit (false negative), which discourages 
further testing. These were some of our concerns 
as we approached this research project. We were 
fortunate that, in spite of the numerous obsta- 
cles characteristic of novel projects of this sort, 
we were able to demonstrate statistically signifi- 
cant results and have our study report accepted 
by a major medical journal with stringent peer 
review. 

In order to address the question, we selected 
patients with sex drive disorders and other DSM- 
III-R sexual dysfunctions excluding premature 
ejaculation. None of these patients was clinically 
depressed, so relief from depression could not 
be the significant factor in sexual improvement 
and normalization. We structured this research 
so that the results could be statistically signifi- 
cant and trustworthy, to the extent that any sin- 
gle study can. We took the opportunity to ad- 
dress and correct many of the inadequate study 
aspects and parameters we had identified in pre- 
vious research. We had a relatively large popula- 
tion of 60; and there was an equal number of 
women and men in the study. We used standard- 
ized questionnaires and included the sexual part- 
Ners in our interviews. 

All subjects were in excellent health and gen- 
erally not on other drugs except for contracep- 
tives or estrogen replacement. They showed no 
evidence of organic cause for sexual dysfunction 
and all were in steady sexual relationships of at 
least six months’ duration. Most subjects expe- 
"enced some form of desire disorder: low sexual 
desire, inhibited sexual desire, or sexual aver- 
Sion. Some subjects had associated erectile dys- 


function or anorgasmia. The intention was to 
focus on low sexual desire, but subjects were 
accepted for the study if they had any DSM- 
III-R sexual drive or function disorders. The 
purpose of including other disorders was to ob- 
tain some indication of which sexual disorders 
might be affected to guide future research direc- 
tions. Consequently, subjects represented a cross- 
section of sexual disorders normally treated by 
sex therapy, rather than a special group with only 
one dysfunction. An eight-week single-blind place- 
bo lead-in period enabled us to establish base- 
lines without medication, thus neutralizing the 
placebo effect that so strongly influences most 
sexual side-effect research. We also double-blind- 
ed the study with a crossover extension so that, 
in addition to having a placebo group that was sep- 
arate, patients also served as their own controls. 

From an analysis of the sexual mechanisms 
of this drug, bupropion appeared to be relatively 
benign. We also had identified it as a drug with 
the potential to have independent sexual effects 
of its own, but we were not optimistic about con- 
firming this hypothesis because no such study 
had been done previously and the dopaminergic 
properties appeared to be relatively weak. More 
important was the potential to define the sexual 
side effects of this antidepressant drug in hopes 
of finally identifying one that had no adverse sex- 
ual consequences. We were richly rewarded ini- 
tially in that bupropion demonstrated so few ad- 
verse sexual properties. As the study progressed, 
we became fascinated and surprised when we 
began to identify sexual improvements that we 
suspected were drug-related. 

Approximately three weeks into the double- 
blind drug treatment phase of this study (weeks 
10-12 overall), patients began to report sexual ef- 
fects that led us to suspect bupropion over pla- 
cebo. Research subjects described sexual responses, 
genital sensations, and physical experiences that 
we not only had never seen reported on placebo 
but had not been able to achieve through the sex 
therapy. One of our positive responders, who 
reported regaining his sex drive and erectile 
function, had gone through our treatment pro- 
gram without success, was referred elsewhere, 
and had undergone two additional therapies with- 
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out success. Several of the women described eX- 
periencing throbbing vaginal sensations during 
the day, unrelated to sexual activity or thoughts 
which were, however, of a distracting sexual na- 
ture and which they felt compelled to act on 
when they next had the opportunity. For these 
reasons, we began to form opinions about who 
was on medication and who was not. 

Critics might contend that our suspicions re- 
garding these patients somehow distorted our 
results. Perhaps they did, but we do not believe 
this to be the case, since the study was carefully 
double-blinded and evident drug side effects 
were relatively few and benign. Also of note was 
the fact that, as patients achieved therapeutic 
levels in the 450 mg range (which was the upper 
limit recommended at that time), activating side 
effects such as insomnia became apparent in 
women, rendering the study less blinded at high- 
er levels of medication. 

The therapeutic sexual effect of bupropion re- 
quired two to four weeks to manifest, the typical 
latency for its antidepressant effects. While im- 
provement increased with further treatment, sex- 
ual desire and response reached maintenance 
levels and were sustained, sometimes even be- 
yond drug discontinuation. Sexual drive and 
behavior did not seem to increase beyond nor- 
mal except in a few patients, and any noted 
abnormal intensity diminished within three to 
10 days. Bupropion has not been investigated 
in normal, sexually active persons to determine 
whether or not it can precipitate hypersexuality. 

Our study suggested that bupropion could in- 
crease genital and orgasmic sensitivity in women, 
but this premise has yet to be investigated and 
confirmed. Its stimulant actions may also increase 
assertiveness and energy, which may become ex- 
cessive and disruptive. Consequently, improved 
sexual desire and function could occur within 
the context of a general activation which, for 
some couples, could be counterproductive. Nev- 
ertheless, bupropion appears to be an excellent 
adjunctive drug treatment in the context of sex 
therapy—and vice versa: Sex therapy can help 
couples integrate the new assertive behaviors 
into their relationships. 

The sexual and activating effects of bupro- 
pion appear to be due to dopamine uptake inhib- 


iting action, which increases dopaminergic, 
While dopaminergic drugs are often tise 
their stimulating effects, bupropion’s oa or 
set of action, characteristic of its antidepressar 
nature, suggests that it would not be sibjee 
abuse, dependency, or tolerance typical Of cocaine 


or amphetamines. 


Placebo Condition (Single-Blind) 


Historically, the chief problem with sexual dys- 
function treatment trials has been a large place. 
bo response rate (30-40%), which makes it diffi- 
cult to differentiate a true drug effect (Benkert, 
1975). This large placebo response has engen- 
dered skepticism and exasperation regarding study 
outcomes, especially claims regarding drug-in- 
duced improvement of sexual function. While 
this excessive placebo response has occurred main- 
ly with impotence treatment, the assumption is 
that it would occur with treatment for any sexual 
dysfunction. Indeed, since the placebo response 
is assumedly psychological, it should be greater 
for disorders of sexual desire than for impotence, 
which often has organic aspects limiting a ther- 
apeutic response. In contrast, sexual desire is 
particularly sensitive to the psychological and 
social environment. 

An unusually long placebo lead-in period of 
eight weeks was used in our study to maximally 
control for placebo responses while providing 
educational group therapy to subjects and their 
partners. The group sessions consisted of sex ed- 
ucation and discussion of relationship problems 
related to sexual activity. Group sessions were 
lead by highly experienced clinical sex therapists 
independent of research visit reviews. 

Patients appeared to be quite discerning in SP” 
arating benefits of the sex education groups from 
possible drug-induced improvements, often ae 
ing improvement in sexual awareness and the! 
relationships due to the groups but no noticeable 
change in their own sexual state. Consequent!Y» 
patients entering the double-blind phase 4 Wee 
md arty thon oe st) mt 
whee = Placebo response. The few Patil 
ued in 2 a ae cae scat 

study but not counted as subje¢ 


Evaluation Forms 


Due to the lack of standard instruments for eval- 
uating sexual dysfunction with drugs, we had 
to work with untested forms. The content of 
the forms was designed by the Crenshaw Clinic 
and modified by sponsor decisions in relation 
to FDA evaluation of drug efficacy. Weekly in- 
formation and rating forms were answered by 
patients and brought to evaluation reviews. Clin- 
ical global dysfunction severity and improve- 
ment evaluations (CGI) were completed sepa- 
rately by the investigator and patient during 
the reviews. Weekly evaluation forms were also 
included, but not required, for rating by the 
patients’ partners, but these forms were not 
always completed and returned. Initial patient 
evaluation included Hamilton Depression Scale 
ratings by independent psychiatrists, physical 
exams by independent physicians, and the re- 
markably comprehensive structured sexual in- 
terview, the Kinsey Questionnaire, conducted by 
highly trained and experienced sex therapists 
during a two-hour visit. 

The essential ratings for change in sexual dys- 
function were the CGI ratings. To rate improve- 
ment or deterioration, investigator and patient 
used a seven-point scale (1 = very much im- 
proved; 2 = much improved; 3 = minimally im- 
proved; 4 = no change; 5 = minimally worse; 
6 = much worse; 7 = very much worse). In 
accord with standard clinical and FDA practice, 
arating of 2 or 1 (much or very much improved) 
represented a positive response to treatment. 
(Improved evaluation forms and a new baseline 
sex evaluation instrument equivalent to a “sex- 
ual MMPI”—the Crenshaw-Goldberg Sexual 
Desire Inventory (CGSDI)—was subsequently 
developed from our experience with bupropion 
and used in our yohimbine treatment protocol 
described in Chapter 30.) 


Double-Blind Phase 


According to the scale 2 or “much improved” 
CGI criteria, 63% of bupropion-treated patients 
Were positive responders compared to only 3% 
of those on placebo (though many placebo- 
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treated patients noted minimal improvement). 
Table 27.2 shows the progressive improvement 
during the initial 20-week protocol at the four 
evaluation points for all patients and for men 
and women separately. These scores for treat- 
ment of sexual dysfunction are equal to or better 
than those found with bupropion treatment of 
depression. Asis typical, investigator ratings show 
improvement before patient ratings. (Many an- 
tidepressant trials do not include patient ratings, 
which are less often significant than those of 
the investigator.) Although men showed greater 
improvement than women in the first double- 
blind phase, women patients showed greater im- 
provement during the crossover phase. Improve- 
ment began during treatment weeks 2 through 
4, as is also typical of antidepressant effects. 
Improvement became clearer by week 4, became 
consistently significant statistically by week 8, 
and continued through week 12. Since improve- 
ment and differentiation from placebo were still 
occurring at week 12, additional weeks of treat- 
ment may have resulted in more impressive changes 
in sexual behavior. Global dysfunction severity 
scores decreased as improvement increased. Based 
on these standard global efficacy measures, bu- 
propion was shown to be effective in the treat- 
ment of sexual dysfunction in a prospective place- 
bo-controlled double-blind study. Improvement 
on bupropion but generally not on placebo was 
shown between patient groups (first 12 weeks) 
and within the crossover group (from placebo 
in the first 12-week double-blind to bupropion 
in the crossover). 

Statistical analysis showed that improvement 
score differences between bupropion and pla- 
cebo were significant at all review points for in- 
vestigator ratings and at the week 8 and week 
12 ratings for patient ratings. As can be seen 
from the week 8 placebo baseline ratings, pa- 
tients generally rated themselves as unchanged 
or minimally improved during the placebo lead- 
in phase. Placebo responding occurred in three 
male patients with erectile dysfunction, who did 
not have sexual desire deficiencies. 

The CGI severity of illness rating decreased 
as improvement increased. As with the improve- 
ment scores, the differences between bupropion 
and placebo were significant from week 2 for- 
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Table 27.2 CGI Improvement Scores from Placebo Month 2 Baseline Through 12- Week 
Double-blind Phase: Investigator and Patient Rated 


Investigator-Rated 


Patient-Rated 


Double-Blind Study Week Bupropion Placebo Bupropion Placebo 
All Patients (n = 60) 
Placebo Baseline (Week 8) 3.90 eh /ih 3.57 3.57 
2 3.00 3.63 3.03 3.43 
4 2.43 3.33 2.93 3.27 
8 D7 3.53 2.83 3.33 
12 2.13 3.70 2.43 3.70 
Female Patients (n = 30) 
Placebo Baseline (Week 8) 3.81 3.86 3.63 3.71 
P) 3.31 3.86 3.19 3.57 
4 2.62 3.29 3.00 3.21 
8 2.25 3.93 2.69 3.64 
12 2.38 4.14 2.56 4.14 
Male Patients (n = 30) 
Placebo Baseline (Week 8) 4.00 3.69 3.50 3.44 
2 2.64 2.44 2.86 3.31 
4 2.21 3.38 2.86 3.31 
8 2.07 3.19 3.00 3.06 


3.31 


ward in the investigator ratings but only after 
week 4 in the patient ratings. Thus, moderate to 
marked dysfunction decreased nonsignificantly 
to moderate by placebo week 8. In the double- 
blind phase, dysfunction was reduced signifi- 
cantly to borderline or mild in bupropion pa- 
tients, but remained moderate on placebo, The 
severity ratings by the investigator and patients 
showed that half of the patients (15) on bupro- 
pion still had mild to moderate sexual dysfunc- 
tion after 12 weeks of bupropion treatment. The 
difference between bupropion and placebo in 
these week-20 improvement ratings was statisti- 
cally significant by a wide margin (p < 0.001). 
On average, for both women and men, moderate 
to marked dysfunction in the bupropion group 
was reduced to mild to borderline, 


Crossover Phase 


| During the double-blind crossover phase, 17 of 
23 (74%) patients who were switched from pla- 


cebo to bupropion showed positive responses, 
despite failure to show response during 20 weeks 
of placebo treatment (8 weeks single-blind, plus 
12 weeks double-blind). Ten of 17 (59%) pa- 
tients who improved initially on bupropion main- 
tained their positive response through 12 weeks 
on placebo, while 7 of 17 (41%) reverted to 
minimal or no improvement. 

Maintenance of response beyond drug treat- 
ment indicated that once sexual drive and func- 
tion are improved toward normal, this improve- 
ment can continue without the drug. Return 
to prior levels of sexual dysfunction was more 
frequent for women than for men. Provision 
of group therapy, close monitoring of improve 
ment, the 12-week extended period on drug, 
and lack of knowing that drug had been discon- 
tinued —all these factors may have facilitated 
later Maintenance of response. In any event, Te 
Sponse to drug during crossover can only be 
compared to the patients’ own baseline. Bupro- 
Plon-treated patients showed a definite, lon8- 
lasting carry-over effect to placebo treatment, 
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which suggested that crossover studies of drug 
treatment for sexual dysfunction could be con- 
founded by carry-over effects that do not disap- 
pear even after two or three months. 

Of the 12 female patients who showed no 
response over the initial 20 weeks on placebo 
and were crossed over to bupropion during the 
extension, 10 (83%) showed positive responses. 
Of the 10 bupropion-treated women crossed 
over to placebo, four who had failed to improve 
on bupropion continued unchanged during pla- 
cebo. Of the six who had shown positive re- 
sponses on bupropion, three (50%) continued 
to show improvement on placebo, but in two 
of these three, CGI decreased from 1 (very much 
improved) to 2 (much improved). The remaining 
three women lost their positive response during 
placebo. Two of these three women further com- 
plained of the return of weight that had been 
lost while on bupropion. 

Of the 12 male placebo-treated patients who 
were crossed over to bupropion, seven showed 
a positive response to the drug, four did not 
improve, and one maintained improvement ex- 
perienced on placebo (placebo responder). Thus, 
seven of 11 (64%) men with minimal or no im- 
provement during 20 weeks on placebo showed 
a positive response when switched double-blind 
to bupropion. Of the four who failed to show 
improvement, one complained of erectile dys- 
function despite normal sex drive, two experi- 
enced both drive and erection dysfunctions, and 
one reported sex drive and erection dysfunction 
possibly related to post-traumatic stress syn- 
drome from combat experience in Vietnam. 

Bupropion-treated men were better able to main- 
tain improvement (or claimed to be so) than 
women when switched from bupropion to 12 
weeks of placebo treatment. The difference be- 
tween men and women in actual CGI scores 
during the crossover was especially impressive. 
Despite an initial decline at crossover week 2. 
Possibly indicating withdrawal, CGI scores for 
men did not significantly change (investigator 
CGI score: 1.75 at baseline week 20; 2.17 at cross- 
Over week 12). In contrast, CGI scores declined 
by more than a whole step, from much improved 
!0 minimally improved, in women switched from 
bupropion to placebo (investigator CGI score: 


2.20 at baseline week 20; 3.40 at crossover week 
12). 


Summary of CGI Results 


Statistically significant improvement occurred 
for both men and women treated with bupro- 
pion for mild to severe psychogenic sexual dys- 
function. Many patients were convinced that 
they had become relatively normal, despite con- 
tinuing or even new problems in their sexual 
relationships. These patients considered the im- 
provement as a beginning and saw a need for 
couples sexual therapy. Hardly any patients fo- 
cused on the drug as the source of improvement 
or as necessary to maintain improvement. It was 
only through the double-blind masked differen- 
tiation of improvement that it became evident 
that real improvement usually occurred with bu- 
propion, not with placebo. From the CGI scores, 
it was clear that patients were able to discrimi- 
nate between improved attitudes, knowledge, in- 
terest, and communication generated by the group 
sexual education sessions and a real change in 
their sexual energy and appetite. 

Changes in desire and activity were depen- 
dent upon and confounded by differences in re- 
lationships, dysfunctional diagnoses, male and 
female sexual attitudes, and various limitations 
on sexual opportunities and stimulation. Improve- 
ments shown in sexual desire and activity mea- 
surements were less definite than those shown 
in the CGI integrated assessments. Given the di- 
versity of diagnoses and relationships, this was 
to be expected.* 

Bupropion did not appear to have a reliable ef- 
fect for many patients. The small, overall changes 
shown here in desire and activity suggested that 
it was certainly no substitute for sex therapy for 
many of our patients. Its chief effect appeared 
to be in the area of sexual desire, despite some 
remarkable improvements in physical genital 
Tesponses. Consequently, its efficacy in treating 


*More clarity could be achieved by an increased number of 
subjects so that subgroups could be differentiated by more 


specific diagnostic criteria for the type of sexual dysfunction 
treated. 
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impotence is questionable. Perhaps its most no- 
table effect, which is probably mediated he 
dopaminergic property, is the stimulation of 
genital sensations and orgasmic response In wom- 
en. How frequent or reliable this effect is cannot 
be answered without more specific research and 
clinical investigation. , 

Average strength of sex drive in bupropion- 
treated patients increased compared to placebo 
during the first four weeks (month 1) of double- 
blind treatment. It remained at the normal level 
through the remaining eight weeks (months 2-3). 
Sex drive in the placebo group decreased during 
the second and third months to a level below that 
shown at screening and at the end of placebo 
baseline. The differences in sex drive between 
bupropion and placebo were statistically signifi- 
cant for each of the three months. During the 
crossover phase, sex drive in placebo patients 
switched to bupropion gradually increased to 
normal from the low levels shown at the end of 
placebo treatment. Overall sex drive in bupro- 
pion patients switched to placebo remained at 
normal during the crossover phase, despite the 
loss of positive response in some patients. Bu- 
propion alleviated self-rated low sex-drive prob- 
lems, and these gains were maintained at “ac- 
ceptable, normal levels.” 

Female sex drive ratings remained below male 
ratings throughout the study. Even when male 
patients who did not complain of sex-drive defi- 
cits (those with erection and ejaculation prob- 
lems) were eliminated from the ratings, female 
drive ratings remained lower. Such a lower over- 
all sex drive rating is typical of normal popula- 
tion surveys. (It is not clear whether this discrep- 
ancy represents a true difference between male 
and female sex drive in general, or whether men 
have a tendency to rate their drive as higher in 
accord with stereotyped notions of their precon- 
ceived role as initiators of sexual activity.) With 
bupropion, many women appeared to become 
more aware of sexual sensations localized in the 
vagina and clitoris. As they became aware of 
their improved physical reactivity, their sex drive 
also improved —even when orgasmic difficulties 
remained and their partners were uncooperative 
or unattractive. However, since most of the wom- 
€n patients in our study identified their sexual 


problem as one of low desire, the stud 
was inadequate to test bupropion’s explicit of 
fects on physical sexual sensations and respon 
per se. Psychological specifics of bupropion-in, 
duced improvement in sex drive were g 
quately examined. 

Pharmacological resolution of sexual desire 
dysfunction should not be attributed to aphrodi- 
siacal effects, which may be more measurable be. 
cause they express changes beyond normal, The 
change in sex drive in our bupropion study oc. 
curred in a subtle region of normalcy where quan- 
titative measurement becomes infeasible. Sexu- 
ality is not a consistently present drive, need, 
or activity like hunger/eating or rest/sleep. It 
may occur irregularly and does not necessarily 
have immediate physical consequences if an op- 
portunity for expression is not available. 

During the first double-blind phase, sexual 
thoughts, feelings, and activity increased in all 
categories during bupropion treatment and de- 
creased in all categories but one during placebo 
treatment. Decreases in the placebo group may 
have reflected the discontinuance of the edu- 
cational groups or the fact that improvement 
failed to be noted. The increases in the bupro- 
pion group were sometimes small and nonsignif- 
icant, indicating either a rather weak drug effect 
or limitations due to relationships and circum- 
stances. 

Increases in strength of sex drive with bupro- 
pion compared to placebo were statistically sig- 
nificant for each of the three double-blind months. 
More specific sexual desire and activity ratings 
on the graduated Likert scales showed smaller 
and less consistently significant differences for 
bupropion compared to placebo. Crossover de 
sire ratings showed that patients initially treated 
with placebo improved sexually when switched 
to bupropion even more than the initial bupro- 
pion group. In Particular, intercourse frequency 
more than doubled, although masturbation fre- 
quency did not increase. Despite worsening of 
sexual drive during prior placebo treatment, 
these patients reached the “normal” point oP 
the sex drive scale by the last month of the 
crossover to bupropion, 

Although extensive data were gathered 0” 
orgasm, ejaculation, and erection, our sample 


Y Sample 


Iso inade. 


was too small to draw any conclusions. Until 
studies are conducted of treatments for specific 
sexual dysfunctions, bupropion can only be said 
to treat lowered sexual desire. Individual patients 
on bupropion, but not on placebo, reported not- 
able improvements in sexual response. Some of 
these response improvements could have been 
due to increases in sexual desire, but others 
(such as genital sensitization) were almost surely 
due to direct physical effects of bupropion. 


Stimulation of DHEAS 


In our study, bupropion treatment caused an im- 
pressive increase of adrenal androgen DHEAS 
levels in women patients, which was reversed 
when they were switched to placebo. Although 
DHEAS levels were also higher in men on bu- 
propion compared to placebo, the difference was 
small and nonsignificant. Statistically signifi- 
cant increases occurred in women initially ran- 
domized to bupropion treatment and in women 
switched from placebo to bupropion during the 
crossover phase, so that this consistent effect 
was replicated within the study. No evidence of 
change in DHEAS levels occurred in the women 
randomized to placebo treatment, but these same 
women showed increased levels when switched 
to bupropion during the crossover phase. DHEAS 
levels declined significantly in women switched 
from bupropion to placebo during the crossover 
Phase, so that it was shown to increase when 
women were switched from placebo to bupro- 
pion and subsequently to decrease when switched 
back to placebo. There were no changes in other 
hormones measured, even in cortisol, which is 
also secreted from the adrenal gland. No changes 
-) were found in levels of total testosterone, free 

testosterone, estradiol, estrone, progesterone, lu- 
teinizing hormone, follicle stimulating hormone, 
Cortisol, or prolactin. Hormones were measured 
‘( at screening and at the end of each double-blind 
4 Phase as a safety measure. 


Weight Loss 


ee Study showed consistent weight loss of from 
® to six pounds (1-3 kg), which was signifi- 
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cantly different from placebo treatment in which 
minimal (0-1 kg) weight gain occurred. Patients 
lost weight on bupropion and regained weight 
when switched to placebo; conversely, patients 
who showed little weight change over 20 weeks 
on placebo showed only slight weight loss when 
switched to bupropion. Loss of appetite or nau- 
sea, which can induce weight loss on SSRIs such 
as fluoxetine (Prozac), was rare. Rather, energy 
and activity levels seemed to be increased by bu- 
propion, along with a possible stimulation of 
metabolism. Weight loss and energy gain on bu- 
propion could be partly responsible for the ther- 
apeutic increase in sex desire. Table 27.3 sum- 
marizes the results of our study. 


Table 27.3 Summary of Bupropion Study 
Results and Conclusion 


¢ Sexual desire deficiency usually corrected to nor- 
mal; hypersexuality was rare. 


¢ Normalized sexual desire often not accompanied 
by change in frequency of sexual behavior. 


© Sexual dysfunction usually reduced to mild/minor 
but not fully eliminated. 


¢ Sexual effects and improvement appeared after 
characteristic antidepressant latency (2-3 weeks). 


© Specific acute genital sensations experienced by 
some female patients. 


* Majority of patients with positive response to bu- 
propion remained sexually restricted due to part- 
ner rejection/aversion. 


Significant efficacy of bupropion during crossover 
phase replicated efficacy in 20-week study, 


* Positive sexual effect of bupropion often reversed 
during double-blind return to placebo. 


¢ Placebo response rate low. 


¢ No indication of physiological dependence on bu- 
propion or of withdrawal when switched to pla- 
cebo, 


¢ Small and nonsignificant therapeutic effect on 
psychogenic impotence in subsequent study lack- 
ing clinical therapy groups (47% response on bu- 
propion vs. 33% on placebo). 


¢ Adjunct clinical sex therapy may be required for 
reliable therapeutic drug effect. 
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TREATMENT OF 
ERECTILE DYSFUNCTION: 


FOLLOW-UP STUDY 


A later 12-week controlled trial comparing bu- 
propion to placebo specifically for the treatment 
of psychogenic impotence failed to show improve- 
ment with bupropion. The study was executed 
by the sponsor at our clinic and at another site 
that had no experience with bupropion. Our site 
ran 30 patients, 15 on each, bupropion and pla- 
cebo. Patients not responding at the end of 12 
weeks were run in a 12-week bupropion open ex- 
tension. (Placebo lead-in weeks were not used.) 

Frequent improvement occurred during the 12- 
week open extension in placebo subjects switched 
to bupropion (they were told that they were now 
receiving bupropion, but were not told whether 
they had been on bupropion or placebo during 
the double-blind phase). Of 10 placebo patients 
continuing into the extension, eight (80%) im- 
proved. Of six bupropion-treated patients who 
continued into the extension due to lack of re- 
sponse, three (50%) became responders to bu- 
propion during the extension. In sum, of 25 
patients who completed both the initial double- 
blind and the open extension (24 weeks total), 
72% showed a positive response. 


CONCLUSIONS 


The advances of our protocol to the field of sex- 
ual pharmacology were the inclusion of women 
in equal proportion to men; the basic structure 
of the study (long placebo lead-in period, double 
blind, crossover extension); and duration of treat- 
ment (three months) on drug. Weak points of 
our study were the questionnaires and testing 
instruments, which were not tested and stan- 
dardized; and the lack of an explicit measure 
of sexual aversion. 
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At the time of the study, sexual aversig 
2 : Nw. 
not yet listed in the DSM manual (it has 
included in the recent DSM-IV edition) 

Subsequent to our studies, a bulimia stud 
that was ongoing at the time bupropion (Wellby 
trin) was first marketed, evidenced the Seizure 
incidents that brought a halt to the Telease of 
bupropion (Horne et al., 1988). It also brought 
a halt to new funding for further research on the 
drug, since its future was so uncertain. Burroughs. 
Wellcome seriously considered abandoning the 
drug or selling it to another company. There 
were intense negotiations with the Federal Drug 
Administration to determine the scope of studies 
necessary to satisfy them regarding seizure inci- 
dents. In the interim, management was changed 
throughout the company. Continuity and con- 
cept were lost almost simultaneously. 

Once we identified positive sexual effects in 
nondepressed sexually dysfunctional individu- 
als, the natural question emerged: Since this drug 
is going to be prescribed to depressed but not 
necessarily sexually dysfunctional patients, what 
effect will bupropion have on patients who re- 
Port normal sexual functioning? An intelligent 
use of time, money, and research would be to 
establish baselines in normal subjects to ensure 
that this medication does not stimulate any aber- 
rant or hyperactive sexual patterns. Another 
natural course of research would be to evaluate 
bupropion in hypersexual individuals and among 
sex offenders to ensure that it does not aggravate 
these symptoms. 

In the absence of these studies, we strongly 
recommend that baseline sexual histories be cate 
fully evaluated prior to prescribing bupropion, 
and that patients with normal sex drive and 
function be monitored carefully during the first 
two to six weeks of treatment, Individuals with 
criminal Sexual records or tendencies should not 
be given prescriptions for this medication. 
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Serotonin Antagonists: 
PCPA (P-Chlorophenylalanine) 


OBJECTIVES 


¢ To identify the toxic side effects of PCPA 


e To explore implications of PCPA’s effects 
on sexual function in animals and humans 


¢ To explore the relationship among seroto- 
nin, testosterone, and dopamine in the con- 
text of PCPA effects 


© To speculate regarding relevance of PCPA 
research to sexual orientation research 


Serotonin uptake inhibitor antidepressants 
(SSRIs) have some of the most prominent sexual 
side effects of all drug categories. In general, 
these drugs have some value for male sexual 
dysfunction, but typically interfere with or com- 
plicate female sexual desire and responsiveness. 
Anorgasmia, inhibition of orgasm, and decreased 
desire are common. Orgasms triggered by yawn- 
ing are rare. Erectile dysfunction and inhibited 
ejaculation in the male may occur as sexual side 
effects. 

The serotonin depletor P-chlorophenylaline 
(PCPA) is a toxic drug that promotes aggres- 
sion, insomnia, and aberrant sex. A report on 
the dramatic sexual properties of PCPA came 
from visiting Italian researchers, Tagliamonte 
and Gessa, at the United States National Heart 
Institute’s Pharmacology Lab (Tagliamonte et 
al., 1969), where they described group sex in an- 
imals with male-to-male mounting. Sexual exci- 
tation lasted for several hours and was charac- 
terized by frenetic group behavior in which all 


the animals in one cage attempted to mount each 
other at the same time. Similar extreme hyper- 
sexual behavior was reported in cats treated with 
PCPA (Ferguson et al., 1970). 

PCPA has such toxic side effects that, under 
ordinary circumstances, it is not advisable for 
use in humans. It is discussed here to demon- 
strate the sexual impact of serotonergic antago- 
nists and to advise caution in the development of 
modified substances suitable for use in humans. 
This drug demonstrates beyond any doubt that 
manipulating certain neurotransmitters (in this 
case, serotonin) can dramatically alter the nor- 
mal sexual behavior of animals. In the process 
of researching this effect, tremendous insight 
was gained into previously unappreciated sexual 
mechanisms of action. 

The study of sexual pharmacology changed 
dramatically in 1969 with Tagliamonte’s et al. 
report of PCPA’s sexual effects. Prior to this re- 
search, the focus of “aphrodisiac” research was 
to identify sexual stimulants. With the discovery 
of PCPA’s powerful sexual activity, interest shift- 
ed to removing the inhibitory action of serotonin 
on sex. PCPA selectively depletes brain seroto- 
nin by inhibiting the metabolism of tryptophan 
to serotonin. Norepinephrine and dopamine re- 
main unchanged. Tryptophan is a naturally oc- 
curring amino acid that is converted into sero- 
tonin. Without new serotonin from tryptophan, 
brain reserves of serotonin radically decrease with- 
in one to three days. The result of decreased se- 
rotonin seems to be an intense form of compul- 
Sive, even bizarre sexual behavior. PCPA was 
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first used to treat patients with carcinoid syn- 
drome who had abnormally high levels of sero- 
tonin secreted by intestinal tumors. For such a 
serious use, considerable toxicity was tolerated. 
However, the adverse side effects of PCPA are 
sufficiently severe to contraindicate its use for 
most other conditions. 


HYPERSEXUALITY 


Michael Sheard (1969) at Yale published a study 
on male rats, using both placebo and PCPA, 
and noted behavior changes only with PCPA. 
Treated males increased mounting and pelvic 
thrusting with both males and females. PCPA- 
treated females mounted and thrusted on other 
females as well as on smaller males. Sheard found 
that aggressive behavior (including mouse-killing) 
increased “strikingly” on PCPA in both male 
and female rats. Though males who killed mice 
were not aggressive toward female rats, females 
who killed mice were openly aggressive toward 
male rats. Abnormally restless sleep and hyper- 
sensitive arousal were also observed. 

The Italian pharmacological researchers Gessa 
and Tagliamonte (1974a) believed that sexual be- 
havior was increased by dopamine and decreased 
by serotonin. They administered PCPA to male 
rats that were closely confined, expecting an in- 
crease in sexual behavior due to serotonin de- 
pletion. In a 12-hour test, 16 of 60 rats showed 
some mounting of other males. When dopamine 
was increased by adding the MAO-B inhibitor 
pargyline to the PCPA, the mounting increased 
dramatically to 58 of 80 rats—38 of them 
mounting more than 10 times in a single session. 
When the PCPA-pargyline combination was 
subsequently injected into male rabbits, com- 
pulsive sexual behavior continued for up to three 
days. 

The researchers used special conditions to ac- 
centuate the possibility of hypersexual behavior. 
Animals were kept in isolation until released for 
testing into small cages with other males; isola- 
tion increases aggressive and reactive behavior. 
Testing was done at the start of the “dark phase” 
of the 24-hour day, when animals become most 
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active. A rather small dose of PCPA Was 
to minimize side effects and to select for ae. 
rotonin effect. These conditions maximizeg se. 
tivity and social response. ae. 

In addition to intensification of Mounting be 
havior, there was excessive grooming, scratch. 
ing, and a mutual smelling of each other's gen. 
itals. Rabbits frequently show Male-to-male 
mounting even without PCPA; but when Put to. 
gether, untreated rabbits were usually Mounted 
by treated rabbits. PCPA-treated rabbits also 
mounted male or female cats and small dogs, 
In both of these studies, hypersexual behavior 
disappeared when replacement serotonin was 
provided by 5-HTP injections. The rapid rever- 
sal of PCPA sexual effects by adding a serotonin 
precursor proved that hypersexuality, in these 
cases, was caused by serotonin depletion. 

When 26 cats were given daily PCPA injec- 
tions, intense sexual behavior, including male- 
to-male mounting, occurred within three to five 
days (Ferguson et al., 1970). Tests were not con- 
ducted on females or between males and females. 
Concurrent with PCPA-induced hypersexual- 
ity, there was a disturbing increase in aggressive 
behavior. Most of the cats became vicious, at- 
tacking and mauling their handlers and other 
cats. When rats were put in with the PCPA cats, 
many of the cats showed a dramatic increase 
in rat killing, which escalated into bizarre and 
savage behavior. The cats also became voracious 
in general, sometimes becoming obese due to 
overeating. 

Bizarre perceptual behavior corresponding to 
progressive effects of PCPA also became notice 
able. Cats were restless and unable to sleep, paced 
incessantly in their cages, became overreactlVé 
to the slightest stimulus changes, stared at imagr 
nary objects, and struck out at unseen objects: 
By the tenth day the cats had quieted down, 
but would still mount other males and become 
violently irritable if pinched. 

PCPA did not cause hypersexual male mount: 
ing in castrated rats (Gessa, Tagliamonte, & 
Brodie, 1970). Testosterone injections alone also 
did not cause such hypersexuality. Howeve™ 
when castrated rats were injected with both tes 
tosterone and PCPA, there was remarkable se 
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jal stimulation, greater even than in normal 
Tats treated with PCPA alone. Finally, when 
normal rats were given testosterone and PCPA 
together, even higher levels of mounting hyper- 
sexuality occurred. 

A few months after the papers by Taglia- 
monte and Ferguson, two more papers appeared 
in Science contradicting the aphrodisiac find- 
ings. Whalen and Luttge (1970) tested sexually 
vigorous and experienced rats with receptive 
females. Either no change or reduction of sexual 
behavior was found with PCPA or PCPA com- 
bined with pargyline. Later, Luttge (1975) noted 
PCPA-induced sexual increases in castrated rats. 
Subsequent studies of PCPA effects showed 
that sexual behavior in normal or vigorous het- 
erosexual male copulators often did not increase 
on PCPA, but rats did ejaculate more quickly 
(Larsson & Ahlenius, 1986). However, sexual ac- 
tivity increased in sexually sluggish or castrated 
male rats. 

Zitrin, Beach, Barchas, and Dement (1970) 
refuted Ferguson’s findings in male cats. These 
researchers could find no sexual change in male 
cats given PCPA. They noted that cats showed 
male-to-male mounting even prior to PCPA un- 
der normal conditions and sexual behavior did 
not increase with PCPA. Furthermore, none of 
the restless, vicious, or bizarre behavior noted 
by Ferguson et al. occurred in this study. How- 
ever, that same year another study confirmed 
Ferguson’s work, demonstrating a pronounced 
sexual effect in cats. A kinder, gentler PCPA 
study with cats was performed in England dur- 
ing 1970 by three researchers (Hoyland, Shillito, 
& Vogt, 1970). Four groups of young cats (three- 
to four-month-old male and female kittens and 
Seven- to 15-month-old young adults) were stud- 
ied in group observation rooms (not isolated in 
barren cages). PCPA was given orally in daily 
capsules, 

After several days, sexual changes occurred 
that were similar to those reported by Ferguson 
et al. (1970), During the first two days, the cats 
Were slow-moving, shaky, and scratched their 
backs excessively. Then they became somewhat 

Testless, meowed a lot, and made loud purring 


Tequest or greeting” calls for contact. The cats 
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who earlier had been most responsive to their hu- 
man handlers now incessantly rubbed up against 
other cats, including untreated cage-mates. When 
touched, they made treading movements, lifting 
their tails and flattening their backs as if in es- 
trus. Several of the male cats began mounting 
other males during the third day. Dominant 
males mounted submissive males and equals 
mounted equals, but the dominance hierarchy 
was not changed. Male mounting included much 
pinning behavior, frequent erections and thrust- 
ing movements. Untreated cats and some treated 
cats increasingly avoided the PCPA mounters, 
resisting mounting attempts with hisses, growls, 
and swatting with their paws. In females treated 
with PCPA, only increased scratching, rubbing, 
and treading occurred. When serotonin was re- 
stored by 5-HTP injections, the unusual sexual 
behavior of PCPA mounters and other PCPA- 
treated cats soon disappeared, with many quick- 
ly falling asleep. With the return to normal be- 
havior, the untreated cage-mates became less 
tense and more playful, sitting near the treated 
cats rather than as “far away as possible.” 


SEROTONIN AND PCPA 


Increased sexual activity, exaggerated responses 
to the environment and sensory stimuli, increased 
aggressiveness, irritability, abnormal sleep pat- 
terns, and bizarre social behavior are char- 
acteristic of serotonin-depleting brain lesions 
(Baumgarten & Schlossberger, 1984). Aggres- 
sive, overactive, hypervigilant, and irritable be- 
haviors are also characteristic of PCPA-treated 
monkeys in social colonies (Raleigh, McGuire, 
& Brammer, 1988). Thus, the PCPA-induced 
behavior changes observed by researchers ap- 
pear typical of serotonin depletion. Sexual stim- 
ulation and hyperactivity are also characteristic 
of REM sleep deprivation: sexual changes on 
PCPA could have been aggravated by sleep dis- 
ruption secondary to the drug. Failure to note 
any increases in sexual, aggressive, and bizarre 
behaviors by some research groups is difficult 
to explain and should not diminish the signifi- 
cance of these remarkable findings. 
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TESTOSTERONE AND PCPA 


Since PCPA’s sexual effects are apparently due 
to decreased serotonin, and since testosterone 
strongly potentiates the sexual effect of this sero- 
tonin depletion, a second hypothesis, termed 
“serotonin down/testosterone up,” explaining 
the increased sexuality was developed. There is 
substantial evidence that serotonin and testos- 
terone are mutually inhibitory. Serova, Kudri- 
avtseva, Popova, and Naumenko (1987) showed 
that a decrease in serotonin blood levels in male 
mice could be caused by either by an injection 
of testosterone or the presence of a receptive 
female. More directly, sexual arousal in a re- 
ceptive female caused elevation of a male’s tes- 
tosterone, which could potentially trigger a de- 
crease in serotonin. Conversely, castration or 
estrogen treatment can also increase serotonin 
blood levels. Biswas, Mazumder, Bhattacharya, 
and Das (1985) showed that an elevation of se- 
Totonin due to excess tryptophan could decrease 
testosterone, possibly by inhibiting LHRH ac- 
tivity. 


DOPAMINE AND PCPA 


Dopamine may also be involved in the reciprocal 
inhibition between testosterone and serotonin. 
Dopamine is increased by testosterone injection, 
by the presence of a sexually receptive female, 
or by sexual activity itself (Mitchell & Stewart, 
1989). Castration reduces dopamine in contrast 
to the increase of serotonin, As evidence of this 
dynamic interaction of testosterone and dopa- 
mine, Benkert (1973) showed that L-dopa as well 
as testosterone potentiated PCPA-induced hy- 
Persexuality. In addition to the theory that sex- 
ual stimulation was controlled by testosterone, 
two additional methods of increasing sexuality 
have been identified: increasing dopamine and 
decreasing serotonin, 

The interaction of all three of these substances 
(testosterone, dopamine, and serotonin) may be 
typical of natural sexual function. A deficien- 


cy in any can depress normal sexual drive and 
behavior. 


THE EFFECTS OF PCPA 
ON FEMALES 


The combination of lower testosterone and high 
er serotonin is a natural state in female aaa 
and women. Apparently, this innate biologic 
formula depresses sexuality and Aggression in 
comparison with men. Drugs that increase tes. 
tosterone and decrease serotonin Could be ex. 
pected to have the opposite effect, As Noted, 
Sheard (1969) reported that female rats treated 
with PCPA not only mounted other females 
and smaller males, but also behaved More ag. 
gressively toward males. Some mounting fe. 
males even showed thrusting body jerks similar 
to male ejaculatory behavior. 

Nevertheless, PCPA effects on female rat Sex 
ual receptive behavior have been inconsistent, 
Several groups have found that PCPA stimu- 
lated lordosis in female animals (Everitt et al., 
1975; Wilson, Bonney, Everard, Parrott, & Wise, 
1982), while others found no effect or even re- 
duction of lordosis (Gorzalka & Whalen, 1975; 
Sodersten, Larsson, Ahlenius, & Engel, 1976). 
There may be no effect on passive lordosis, but 
an increase in female active proceptive sexual 
behaviors, so that the nature of the PCPA sexual 
effect may depend upon what sexual behaviors 
or sexual situations are studied (Sodersten et 
al., 1976). 

While the majority of studies in female ani- 
mals identifies a serotonin effect, there are 4 
few studies that fail to find it. Wilson et al. (1982) 
attributed the increased lordosis to an early de- 
pletion of norepinephrine by a PEA amphet- 
amine-like metabolite of PCPA. Wilson et al. 
(1982) noted stimulation of lordosis four to an 
hours after PCPA injection, when serotonin 
levels were still normal (depletion requires 24 
to 48 hours). The increase in lordosis was not 
Prevented by adding 5-HTP serotonin supple 
mentation, so it was not explained by a decrease 
in serotonin. There was no PCPA-induced se" 
ual effect 24 hours later, when serotonin levels 
reached depletion, 

Everitt et al. (1975) devised a female sex De 
havior model to compare the sexual effect of 
PCPA to testosterone, Removal of the adrenals 
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from female monkeys impaired female procep- 
tive sexual behavior. Proceptive behaviors can 
be restored by testosterone injections, When PCPA 
was substituted for testosterone, active sexual 
behavior was still restored. The PCPA effect 
disappeared when the females were given S-HTP 
to bring their serotonin levels back to normal. 
Apparently, lowering serotonin with PCPA had 
a sexually stimulating effect similar to testos- 
terone. 

The inconsistent findings concerning the ef- 
fects of PCPA on female sexual behavior may 
be due to other adverse side effects or to the 
fact that the drug’s actions are not sufficiently 
selective for serotonin. However, even with a 
“clean,” selective serotonin inhibitor, results 
could be paradoxical. Since estrogen and seroto- 
nin appear to work together, depletion of sero- 
tonin could deregulate estrogen and progester- 
one function. 


HUMAN STUDIES 


PCPA has not been tested for treatment of sex 
drive or orgasmic problems in men or women. 
Due to its side effects, it would not be approved 
for clinical use, even if its value were shown. 
However, other serotonin-inhibiting drugs cur- 
rently available, such as cyproheptadine (Peri- 
actin) and methysergide (Sansert), may have 
sexual benefits. Interestingly, cyproheptadine is 
currently used to relieve anorgasmia and lack 
of ejaculation caused by drugs that increase 
serotonin activity (such as fluoxetine and other 
antidepressants) (Goldbloom & Kennedy, 1991). 

Open studies by Benkert (1973) and Sicuteri 
(1974) used PCPA in combination with testos- 
terone or other androgen supplements to treat 
erectile dysfunction, with minor sexual improve- 
ments. Despite encouraging results, dosage was 
limited by side effects such as irritability, fatigue, 
vertigo, and headaches. In a placebo-controlled 
double-blind study of 10 men on PCPA for four 
weeks (Benkert, 1975), no benefits were shown 
€xcept in the case of one man who had much 
improved erections during intercourse. In a sep- 
arate study Benkert showed that 12 days of 
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PCPA treatment in healthy volunteers did not 
cause any changes in testosterone or luteiniz- 
ing hormone. This double-blind trial of PCPA- 
testosterone treatment of impotence also failed 
to show any benefits greater than with placebo. 

The lowering of sexual responsivity with se- 
rotonin potentiators may be accompanied by 
beneficial behavioral effects in animals, such as 
decreased defensiveness, increased relaxation, 
huddling, and grooming (Raleigh et al., 1983). 
Both excitement and relaxation can result in a 
positive change in sexual desire and/or behav- 
ior. The initial relaxation and decreased defen- 
siveness with serotonergic drugs may improve 
sexual compliance, desire, and responsiveness in 
humans. However, it is likely that sexual bene- 
fits will decrease with long-term serotonin eleva- 
tion, either due to tolerance or to negative feel- 
ings generated by a deprivation of genuine sexual 
excitement and pleasure. Treatment of negative 
sexual behaviors, such as paraphilias, sexual ag- 
gression, and various sexual compulsions, ad- 
dictions and perversions, may be possible with 
serotonin potentiators. 


Sexual Orientation 


Clearly, current research has indicated that the 
serotonin hypothesis is far more complex than 
it appears on the surface. For example, we have 
already discussed numerous serotonin-enhanc- 
ing drugs that can facilitate sex in certain indi- 
viduals. Drugs such as fenfluramine, clomipra- 
mine, fluoxetine, and trazodone discussed in Part 
V all have paradoxical effects on sex—some neg- 
ative, some positive. 

What is particularly interesting is that, among 
serotonin-antagonist drugs and in regard to se- 
rotonin per se, male/female sexual differences 
become the most dramatically apparent. In ani- 
mals, the serotonin depletor PCPA can make 
females behave sexually like males. It alters the 
sexual orientation of both sexes; although it 
appears to promote homosexual behavior, the 
impact is far more general: These animals not 
only mount the same sex but also become indis- 
criminate and mount different species. These 
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drugs can also provoke deviant sexual behavior 
in animals, including attempted sex with dead 
animals. Are there currently unappreciated or 
unidentified biochemical determinants involved 
in these behaviors? 

To date, there is little research pertaining to 
the biological determinants of sexual orienta- 
tion. This subject is so clouded by ideologies, 
belief systems, and political stands that few sci- 
entists have dared to pursue the questions. Si- 
mon LeVay, an openly homosexual scientist, 
has proposed the existence of certain brain dif- 
ferences between homosexual and heterosexual 
men (LeVay, 1991), similar to brain differences 
found between female and male rats (Gorski, 
1987). However, this study (LeVay’s) has not 
been replicated. There are truly more questions 
than answers. With the insights generated by 
animal studies demonstrating the ease of alter- 
ing sexual orientation with chemical manipula- 
tions, someday we may find parallels in humans. 


CONCLUSIONS 


An underlying characteristic theme of PCPA 
hypersexuality is an impulsivity suggestive of se- 
rotonin depletion. Bursts of activity, lack of 
self-control, and release from inhibitions are the 
result of a suppression of serotonin inhibitory 
action. Serotonin neurons fire at a slow and steady 
pace, which has a general restraining effect on 
activating transmitter neurons like dopamine 
receptors. In sexually sluggish animals, seroto- 
nin can prevent activity from occurring alto- 
gether; it can also suppress improper and over- 
sensitive reactions in normal animals, allowing 
them to pace themselves. Excessive serotonin can 
delay orgasm and pleasurable sensory feedback 
indefinitely. With current serotonergic drugs 
like fluoxetine (Prozac), the crescendo of sexual 
excitement can be totally eliminated. This sexual 
dampening is not an occasional or bizarre effect 
of fluoxetine; rather, it is inherent in the drug’s 
serotonergic mechanism. 

PCPA’s toxicity and the disturbing effects of 
extended serotonin depletion make any useful 
therapeutic sexual benefit unlikely for men or 
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women. A serious problem in evaluating PCP, 
effects in the female sex is that females Of vari. 
Ous species are controlled by different hormones 
than the basic estrogen-progesterone combing. 
tion in the rat. For the female cat and rabbit 
sexual receptivity is more dependent upon ee 
trogen, with progesterone, testosterone, and ad- 
renal androgens playing limited Toles. Also 
monkey and human females are less bound iy 
hormonal and behavioral constraints (Sexual 
function is not limited to hormonally determined 
estrus cycles and the lordosis reflex). Conse. 
quently, even if PCPA’s effects on female rat 
Sex were consistent, the effects on female mon- 
keys or humans probably would be significantly 
different. 

PCPA research has shown that sexual reac- 
tivity is increased when serotonin is decreased, 
However, the unpleasant and sometimes per- 
verse quality of PCPA-induced hypersexuality 
is also evident from this research. Reduction of 
serotonin has a positive sexual effect, but it can- 
not be isolated from the concomitant negative 
effects it provokes. Furthermore, the nature of the 
PCPA-induced reduction of serotonin activity 
and the precise effects on various serotonin re- 
ceptors have not been adequately defined. 

The PCPA animal studies, although not reli- 
able as analogical indicators of human sexual 
response, nonetheless raise provocative questions. 
For example, if serotonin depletion in animals 
Causes violent, perverse, aggressive, and homl- 
cidal sexual behavior, does this finding contain 
implications about the biochemical nature of 
violent sex offenders? Could there be a biologi- 
cally determined neurotransmitter dysfunction 
governing their behavior? Is this dysfunction 
correctable? Could there be a chemical way t0 
modulate their behavior toward normal? Psy- 
chopharmacology has successfully proceeded in 
this manner with regard to the treatment 0 
depression: identifying neurochemical imbal- 
ances and correcting them. It can be seen that 
animal research with serotonin depleting drugs 
has profound implications, not just for the field 
of sexual Pharmacology, but for the study of 


criminal Pharmacology as well—a new field !° 
consider. 


Peptides: 
Oxytocin, Vasopressin, LHRH 


OBJECTIVES 


¢ To examine the endogenous dynamics of 
these multifaceted peptides 


¢ To examine the effects of exogenous syn- 
thetics 


© To encourage further research into the com- 
plex, interactive roles of these sexually sig- 
nificant substances 


The analysis and interpretation of the sexual 
effects of the peptides oxytocin, vasopressin, and 
luteinizing hormone-releasing hormone (LHRH) 
are among the most fascinating areas of sexual 
pharmacology. Oxytocin, for example, has “mul- 
tiple personalities” that reflect its essential role 
in a variety of sexual responses. It is associat- 
ed with the birth process, breast-feeding, and or- 
gasm. Masters and Johnson originally com- 
pared the uterine contractions associated with 
orgasm and those that occur during labor, find- 
ing them to be virtually identical. It may well 
be that oxytocin is the common denominator — 
although why one experience is so painful and 
the other so pleasurable remains a mystery. Oxy- 
tocin is also involved in one of the most curious 
of sexual phenomena: the penile erection and 
yawning reflex. As yet, we have no explanation 
for the connection between yawning and sexual 
arousal, although we have identified some of 
the chemicals that trigger the process. While 
Oxytocin is associated with orgasm, uterine con- 
tractions, and other specific genital phenomena, 


it also has a much more global effect. It sensi- 
tizes the skin to touch, promotes affectionate 
behavior, and affects interpersonal relation- 
ships. One of the most fascinating attributes of 
this peptide is how it is influenced by the human 
environment. 

Vasopressin has been of interest in the treat- 
ment of aging due to its apparent ability to im- 
prove cognitive behavior. Longevity researchers 
and popular writers have focused on its effect 
on learning, attention, and memory. However, 
clinical medicine in the United States has limited 
the focus on this drug to its antidiuretic proper- 
ties. However, there are preliminary indications 
in the literature that vasopressin potentiates 
male sexuality, either directly or by potentiating 
other hormones and/or neurotransmitters. While 
much more research is necessary before we have 
a comprehensive profile of this multifaceted 
substance, its influence on sexuality and quality 
of life appears to be substantial. Animal studies 
on the female suggest that vasopressin may re- 
duce receptive sex (lordosis) while not diminish- 
ing or potentiating proceptive sex drive. Its ther- 
mostatic effect on temperature regulation seems 
to extend to the heat that rises in the sexual 
response itself. 

LHRH exerts much of its influence by regu- 
lating the relative levels of testosterone and es- 
trogen. It is pulsatile in nature and challenging 
to study. When used therapeutically, it can have 
unpredictable and paradoxical effects on sex, 
depending upon dose, timing, and method of ad- 
ministration (i.e., pulsatile versus constant). It 
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has been tested as a means of increasing sex 
drive and erection, of “chemically castrating 

the male, and as a male contraceptive —all with 
varying degrees of success and failure. One fact, 
however, is clear: LHRH is integrally involved 
in sexuality, sexual response, fertility, and the 
lack thereof, and has even been implicated indi- 
rectly in sexual orientation. 


OXYTOCIN 


Because it is a pulsatile hormone, appearing in 
short bursts followed by a refractory period, ox- 
ytocin is difficult to measure. Excessive or pro- 
longed doses of this peptide block these pulsatile 
effects, so that rhythmic contractions of labor 
become tetanic or the breast mammary nerve be- 
comes insensitive to further stimulation. Given 
that oxytocin reaches saturation levels rapidly, 
refractory intervals are a natural part of the 
rhythmic flow of highly intense sexual stimula- 
tion. This same principle works for the pituitary 
regulation of sex through LHRH pulsatility. 
When this pulsatile action is overwhelmed by 
excessive concentrations, the system becomes re- 
fractory. Dopamine, which stimulates sex, fires 
in a relatively rapid, irregular burst pattern; in 
contrast, serotonin, which mutes sex, fires at a 
slow, regular beat that would not be responsive 
to the sudden changes in excitement characteris- 
tic of intense sexual activity. Oxytocin and dopa- 
mine may pace one another by mutual reinforce- 
ment. 

Oxytocin is an interpersonal chemical, easily 
conditioned during intimate contact to outside 
stimuli, including smells, events, and other peo- 
ple. Similar to salivation in response to Pavloy’s 
bell, we release oxytocin in response to condi- 
tioned circumstances near and dear to us. This 
diffusion of variables together with the intimacy 
of the circumstances renders oxytocin too “soft” 
for objective study. Newton (1978) noted that in- 
attention to oxytocin in the research arena could 
be due to a “reluctance to study hormones in- 
volved in strongly emotional acts.” Actions of 
oxytocin are also confounded by the influence 
of an “incestuous array” of other neurotransmit- 
ters, hormones, and Peptides. A mutual inter- 
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action exists between oxytocin anq Other 
sexual chemicals such as dopamine, LHRH a 
tosterone, estrogen, prostaglandin, Vasopressin 
and epinephrine. Oxytocin serves as an incon, 
spicuous reactive hormone that underlies attach. 
ment and possibly orgasm (by mediating libido 
affection, and nurturance). With such inter. 
dependencies and complications, Predictable re. 
sponses may be difficult to find. Oxytocin f 
often seen as secondary and less important to 
sexual drive and response, which may not be 
the case. In the realm of peptide and molecular 
psychopharmacology, oxytocin offers most in- 
teresting possibilities for sexual enhancement, 
Table 29.1 summarizes the properties and side 
effects of oxytocin. 


Effect on Females 


Oxytocin has a profound effect on women, in- 
fluencing sexual behavior and, indeed, all aspects 
of reproduction (pregnancy, birth, and nursing). 
Vaginal and cervical distension both stimulate 
oxytocin release, which increases prior to the 
onset of female sexual receptivity (proestrus), 
during mating, prior to labor, and during deliv- 
ery. Furthermore, tactile sensitivity and groom- 
ing during copulation, after copulation, during 
parental behavior (even for males), and during 
nursing/suckling are all potentiated by oxytocin. 

Niles Newton studied oxytocin for over 30 
years before the landmark 1978 article, “The 
Role of the Oxytocin Reflexes in Three Inter- 
personal Reproductive Acts: Coitus, Birth, and 
Breast-Feeding.” Subsequently, Pedersen, Cald- 
well, and Jirikowski studied sexual bonding fa- 
cilitated by oxytocin in a series of papers dur- 
ing the late 1980s (Caldwell, Jirikowski, Greets 
& Pedersen, 1987; Caldwell, Jirikowski, Greets 
Stumpf, & Pedersen, 1988; Jirikowski, Caldwell, 
Stumpf, & Pedersen, 1988; Jirikowski, Cald- 
well, Pilgrim, Stumpf, & Pedersen, 1989). While 
stimulation of the medial preoptic nucleus (MPO) 
and administration of dopaminergic stimulants 
have been shown to elicit and maintain active 
“masculine” sex behavior, they inhibit female 
receptive lordosis. In contrast, oxytocin stimu- 
lates copulation and lordosis even when inject® 


Peptides 


Table 29.1 Profile of Oxytocin 


Oxytocin nasal spray (Syntocinon) (Pitocin injection) 


COMMON INDICATIONS 
Postpartum milk ejection during nursing 
Initiate or augment labor 
Postpartum contraction of uterus 


MECHANISMS OF ACTION (GENERAL) 


Daily Dose 
1 spray 


Peptide hormone secreted from posterior lobe of pituitary 
Stimulates tone and contractions of smooth musculature of uterus and of alveoli 


MECHANISMS OF ACTION (SEXUAL) 
Increased adrenergic (alpha,) activity 
Increased cholinergic activity 
Increased dopamine 
Increased estrogen (female) 
Increased LHRH 
Increased prostaglandins 
Increased prolactin 
Increased serotonin 
Increased testosterone 
Increased VIP 
Increased vasopressin 
Decreased opiates 


into the medial preoptic nucleus. Its function 
appears to be to keep sexual partners and prog- 
eny literally “in touch.” 

The prescription oxytocin nasal spray Syn- 
tocinon has been used safely for many years, 
generally to facilitate breast-feeding, milk let-down, 
or to induce labor and control postpartum uter- 
ine bleeding. The spray conceivably could be 
used to stimulate touch and sensitivity as well 
as to facilitate orgasm. The suggested dosage 
for nursing is one spray into each nostril two 
to three minutes prior to breast contact. This 
dose may not be sufficient to have any sexual 
effect. However, it should not be too difficult 
to determine an effective dose in a research or 
clinical setting —if, indeed, one exists. If Synto- 
cinon spray were used only prior to sexual activ- 
Ity, side effects probably would be tolerable and 
minor; however, daily use could cause cognitive 
Side effects. Studies with acute use prior to sex- 
ual activity a few times a week have not been 
done. Any valid statement of efficacy and safety 
Must await such research. 


Effect on Human Males 


Oxytocin potentiates human male erection, cop- 
ulation, and orgasm/ejaculation. It is present 
throughout the male genital tract, including the 
tunica albuginea around the erectile cavernosum 
and in and around the skin and muscle of the 
penile spongiosum and glands. Contraction dur- 
ing orgasm/ejaculation may be dependent upon 
its pulsatile release; it peaks during and after 
ejaculation (Murphy, Checkley, Seckl, & Light- 
man, 1990; Murphy et al., 1987). 

A Swedish study by Lidberg and Sternthal 
(1977) has shown beneficial effects of oxytocin 
on impotence in 48 subjects. In a double-blind 
placebo-controlled trial, nine men were given a 
300 IU capsule of oxytocin, 10 were given 600 
IU, and 10 were given placebo for an average 
duration of eight weeks. Sexual interest, fan- 
tasies, and desire for intercourse significantly 
improved with oxytocin. Sexual capability (in- 
cluding erection sufficient for penetration and 
partner satisfaction) was greater on oxytocin than 
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on placebo but the difference was only ae 
The lower dose was more effective than 
igher one. 
a oxytocin is not taken orally. We do 
not know where oral capsules were obtained 
for this research or how effectively they were 
absorbed. Ingested orally, oxytocin is degraded 
in the stomach and poorly absorbed, making 
control of dosage imprecise and unpredictable. 
Consequently, it is usually administered by in- 
jection or by a nasal spray (Synotocin). 
Oxytocin appears to have less impact on males 
than females. Men may find the influence of 
oxytocin more difficult to integrate into affec- 
tionate relationships. Even the experience of 
oxytocin during and after orgasm/ejaculation 
may be undermined by men’s notion of ejacula- 
tion as the “end of it” rather than part of an 
emotional and biological process. The locus of 
oxytocin in sensory ganglia makes the skin of 
the entire body complement the special intensity 
within the genitals and the breasts. In males, the 
tactile sensitivity may be less intense, perhaps 
because of lower estrogen levels. 


Secretion During Sexual Activity 


Oxytocin increases during sexual activity in both 
men and women, spiking during orgasm. Mur- 
phy et al. (1987) found a sharp rise in oxytocin 
at orgasm/ejaculation, which was still slightly 
elevated 10 minutes after ejaculation. Volunteers 
used their own fantasies or “sexually explicit 
material” to become aroused and then mastur- 
bated until ejaculation. A catheter for blood col- 
lection was inserted into one of their arms 
throughout the session. Oxytocin did Not increase 
during the pre-masturbation arousal period, dur- 
ing which genital stimulation was not allowed. 
Carmichael et al. (1987) measured oxytocin in 
nine men and 13 women from six minutes before 
masturbation to five minutes after orgasm /ejac- 
ulation. Blood was collected from catheters and 
electromyographic activity was measured with 
an anal probe. No breast stimulation was used 
by the subjects. Four women subjects were mul- 
orgasmic. Oxytocin levels rose gradually from 
the start of masturbation through orgasm/ejac- 
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ulation, were higher in women than in men Fe 
showed a steeper increase as Orgasm @PProachey 
Inthe multiorgasmic women Oxytocin Continued 
to increase through the second orgasm, For both 
men and women, oxytocin levels Temained ele. 
vated for five minutes following orgasm, 

The presence of elevated oxytocin after Orgasm 
has yet to be related to either decreaseq Or in 
creased arousal states. It is also difficult to Telate 
oxytocin to differences in orgasmic Potential or 
to explain the different postcoital patterns of 
men and women. Differences in Oxytocin te. 
actions between men and women may explain 
some of the sex-linked differences between sex. 
ual desire and orgasm. Oxytocin may be involved 
in the postcoital inertia that typically follows 
orgasm in men. Oxytocin generates a charac- 
teristic EEG theta afterreaction in rabbits (Ka- 
wakami & Sawyer, 1959) that resembles this 
refractory state consequent to male orgasm/ 
ejaculation. This theta response occurs at or- 
gasm in both men and women and is associated 
with activation of the right hemisphere (Cohen 
et al., 1976). Sedation during the postejacula- 
tory period may be a refractory effect of the 
oxytocin orgasmic “flush.” 


Animal Research 


Stimulation of Stretching- Yawning/Penile-Erec- 
tion Syndrome Oxytocin plays a central rolein 
the distinctive stretching-yawning/penile erec- 
tion syndrome (SY/PE) of male rats (Argiolas, 
1989, 1992) (see Chapter 3). Oxytocin injection 
can elicit this syndrome directly, or dopaminer- 
gic drugs can generate it through the stimulation 
of oxytocin activity. Drugs that block dopamine 
will not block oxytocin-induced SY/PE (Argio- 
las, 1989, 1992), but a drug that blocks oxytocin 
will prevent the syndrome from being triggered 
by oxytocin or dopaminergic drugs. Thus, 40- 
paminergic drugs may have their stimulatory 
effect on sexual response through an oxytocine!- 
gic mechanism, This mechanism applies to both 
erection and Orgasm/ejaculation. 

Studies from 1985 to 1990 showed that yaw? 
ing-erection in rats was induced by oxytocin and 
oxytocin/dopamine (Gs, Argiolas, Melis, & Ge" 
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sa, 1988). When dopamine or oxytocin was in- 
jected into various brain regions, stretching- 
yawning/penile erection syndrome was elicited 
only with injections into the paraventricular nu- 
cleus, which secretes oxytocin and vasopressin 
throughout the brain (Melis et al., 1986). Con- 
versely, paraventricular nucleus lesions prevent 
yawning and erection induced by both apomor- 
phine (dopamine) and oxytocin (Argiolas, Melis, 
Mauri, & Gessa, 1987). (The paraventricular 
nucleus also contains magnocellular neurons 
that release oxytocin to the posterior pituitary, 
where it acts as a birth and lactation hormone in 
women.) The medial preoptic nucleus functions 
synergistically with the paraventricular nucleus 
to stimulate sexual and parental behavior. Addi- 
tionally, progesterone and estrogen from the 
ventromedial nucleus (VMN) receptive sex lor- 
dosis center activate female sexual initiation be- 
havior at least partly by stimulating neighboring 
oxytocinergic neurons of the paraventricular nu- 
cleus and the dorsomedial nucleus (Schumacher 
et al., 1990). The curious yawning-erection be- 
havior reaction has enabled us to recognize these 
crucial chemico-anatomical bases for sexual and 
reproductive activity. 

The recent availability of potent oxytocin an- 
tagonists has led to further understanding. Argi- 
olas and his colleagues (Argiolas, Melis, Mauri 
& Gessa, 1987; Argiolas, Melis, Vargiu, & Ges- 
Sa, 1987) showed that dopamine-induced yawn- 
ing, erection, and male copulatory behavior in 
rats depended upon oxytocin; these behaviors 
were blocked by oxytocin antagonists. Further- 
more, oxytocin antagonists eliminated ejacula- 
tion in normal male rats (Argiolas, 1992; Argio- 
las, Melis, Mauri & Gessa, 1987; Argiolas, Melis, 
Vargiu, & Gessa, 1987). 

Oxytocin-induced yawning and erection can 
be blocked by the cholinergic antagonist atro- 
pine, indicating that oxytocin requires some 
cholinergic activity for its stimulation of this 
yaw ning and erection syndrome. However, cho- 
linergic stimulation alone, such as with physo- 
Stigmine, causes yawning but does not induce 
erections (Gower et al., 1984). Parvicellular oxy- 
‘ocin neurons of the paraventricular nucleus 
Project to cholinergic areas of the limbic system 
(hippocampus, Septum, and amygdala) and the 


spinal cord. Apomorphine dopaminergic injec- 
tion elevates oxytocin levels in the hippocampus 
while inducing yawning and erection (Melis et 
al., 1990). Oxytocin can also elicit yawning and 
erection by direct injection into the hippocam- 
pus (Argiolas & Gessa, 1987). Oxytocin itself 
stimulates the release of LHRH (Johnston, et al., 
1990). Potency studies of the stretching-yawn- 
ing/penile-erection syndrome have shown that 
the oxytocin receptors that stimulate erection 
are similar in intensity to oxytocin receptors 
that stimulate uterine contraction and breast 
milk ejection (Melis et al., 1988). 

In summary, research has indicated that oxy- 
tocin apparently activates erection by triggering 
a complex circuit involving the cholinergic lim- 
bic system through the dopaminergic hypothal- 
amus to the pituitary and into the spinal cord. 
This effect is sensitized by testosterone, estrogen, 
vasopressin, and possibly ACTH and epineph- 
rine, and can be blocked by the anticholinergic 
antagonist atropine and by morphine (Argiolas 
& Gessa, 1987). 

When oxytocin is given to male rats, they be- 
come maternal when exposed to newborn pups 
(Insel, 1992; Insel & Shapiro, 1992). In animals, 
the sensitization to touch induced by oxytocin 
facilitates mating, grooming, and cuddling for 
both males and females; when given to female 
rats during ovulation, oxytocin heightens efforts 
to contact males and intensifies lordosis (Insel, 
1992). Through its association with smell (through 
estrogen sensitization), it integrates bodily reac- 
tions to pheromones (Fahrback, Morrell, Pfaff, 
1985). 

Some researchers believe that activation of 
oxytocin during orgasm and ejaculation for 
both males and females facilitates sperm trans- 
port. Oxytocin and vasoactive intestinal poly- 
peptide (VIP) are mutually stimulating in the 
hypothalamus (Bardrum, Ottesen, Fahrenkrug, 
& Fuchs, 1988); and VIP is stimulated by suck- 
ling, by electrical stimulation of the mammary 
nerve, or by oxytocin infusion (Eriksson & Uy- 
nas-Moberg, 1990). Therefore, oxytocin may 
facilitate VIP secretion in the penis to promote 
erection, and VIP secretion may stimulate in- 
creased oxytocin, culminating in orgasm/ejacu- 
lation. Similarly, oxytocin can synergize with 
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prostaglandins to heighten penile oe 
stimulate ejaculation (Manso, Sanchez, Hidal- 
go, & Andres-Trelles, 1986). 

A key function of oxytocin may be to oppose 
the blunting action of opiates on the sexual re 
sponse. Naloxone increases brain oxytocin re- 
lease in rats 100-173% by blocking endogenous 
opioids that powerfully inhibit oxytocin release 
(Bicknell & Leng 1982; Bondy, Gainer, & Rus- 
sell, 1988; Zhao, Chapman, & Bicknell, 1988). 
However, Honer, Thompson, Lightman, Wil- 
liams, and Checkley (1986) found no effect of 
naloxone on normal oxytocin levels in humans, 
while Seckl, Haddock, Dunne, and Lightman 
(1988) showed that the oxytocin response to 
stimulation such as smoking can be released 
from opioid inhibition by naloxone injection. 
Alcohol can also inhibit oxytocin release, partly 
through opioid stimulation (Auerbach & Schrei- 
ber, 1987). 

Oxytocin inhibits tolerance to opioids, sug- 
gesting that oxytocin itself May trigger an opi- 
oid-like feeling as a result of opioid disinhibition 
(Kovacs et al., 1987). Part of yohimbine’s stimu- 
lating sexual effect is apparently related to Oxy- 
tocin metabolism through reduction of dynor- 
phin opioid tone. Combining yohimbine with 
naloxone and oxytocin could antagonize dynor- 
phin-induced sexual inhibition. However, Mur- 
phy et al. (1990) showed that naloxone inhibited 
rather than facilitated men’s oxytocin release at 
orgasm. This inhibition was accompanied by a 
decrease in arousal and pleasure during orgasm, 
indicating that endogenous opioids could add 
to pleasure experienced during orgasm. 

Oxytocin increases both centrally and Pperiph- 
erally during and after coitus. Stoneham et al. 
(1985) have shown oxytocin release during co- 
itus in male rabbits, usually occurring at ejacula- 
tion, but sometimes Occurring during prelimi- 
nary pelvic thrusting or in anticipation before 
entry of the female. The Same group of research- 
ers (Hughes, Everitt, Lightman, & Todd, 1987) 
found oxytocin increments in cerebrospinal fluid 
after ejaculation in male rats, but no change when 
males were positioned with sexually unreceptive 
females. 


Increased oxytocin levels are Promoted by 


repetitive positive sexual interchanges and 
provide the basis for bonding, attachment = 
reproduction. When sexually inexperienced = 
were allowed their first night of COPutation 
oxytocin activity declined; however, after Weeks 
of nightly experience, oxytocin increaseq con. 
siderably (Jirikowski, Caldwell, Stumpf, & Peg. 
ersen, 1988). 


Satiation Mechanism 


Oxytocin is also released when there is a Sense 
of fullness in the genitals or the stomach. In the 
rat, feeding, stomach distension (by a balloon), 
and injection of the satiating peptide CCK all 
caused release of oxytocin (Uvnas-Moberg, 1990), 
Indeed, part of the appeal of heroin is that it 
generates such an oxytocin-like satiation re- 
sponse. Chessick (1960) has written a fascinating 
description of this “pharmacogenic orgasm,” in 
which he refers to the psychoanalyst Rado, who 
compared the heroin rush to the primal satiation 
after feeding at the mother’s breast. This thrill 
is experienced as an “alimentary orgasm” that is 
centered in the abdomen. Heroin addicts inter- 
viewed about the sensations associated with the 
state of euphoria described warm feelings in the 
stomach, the skin, and the genitals and a sense 
of fullness in the stomach “as if something had 
been put inside of me with a jolt or a bang 
(Chessick, 1960). Despite the tingling felt in the 
genitals, all addicts reported reduced sexual drive 
and said that “it is beside the point to masturbate. 

In fact, withdrawal from heroin causes hy- 
Persecretion of oxytocin (Bicknell, Leng, & Rus: 
Sell, 1987), sometimes coincident with erection 
and ejaculation in men and sexual craving 
women (Sawyer, 1966). Kovacs et al. (1987) have 
shown that oxytocin reduces tolerance to mor 
Phine and heroin, which in turn allows loweril 
of the opiate dose (it also reduces tolerance " 
nigel i oto compaes nt 
ness Oe leas Oxytocin might help per 
breast-feeding Stay off heroin once she ine 

8. On the other hand, morph 


potently inhibits Oxytocin action, just asit inh!” 
its orgasm, 


Survival Value? 


The inexplicable discrepancies frequently found 
in drug actions on sexual behavior (particularly 
opposite effects on active male behavior versus 
passive female lordosis) are not present with ox- 
ytocin, suggesting the possibility that oxytocin 
may be a trigger for transition from purely 
sexual behavior to reproductive behavior and 
attachment. While consideration of sexual be- 
havior as a continuum extending from mastur- 
bation and copulation to nursing and grooming 
may seem too far-ranging, the nervous system, 
in fact, has evolved to accommodate these be- 
haviors in a mutually facilitating manner. Oxy- 
tocin plays a central role in mediating behaviors 
along this continuum from the intense peak of 
orgasm to the restful “valley” of grooming. 
Occasional attempts to use the nasal oxytocin 
spray (Syntocinon) for the treatment of schizo- 
phrenia, depression, and obsessive-compulsive 
disorder have shown little or no benefit and both- 
ersome side effects (e.g., Ansseau et al., 1988). 
Mild psychotic reactions as well as memory, 
attention, and concentration losses occur. With 
so little human clinical work done with oxytocin, 
the seriousness, persistence, and prevalence of 
disturbing side effects have not been determined. 
In animal studies oxytocin has been shown to 
disrupt learning and memory, in contrast to 
the related peptide vasopressin, which enhances 
learning and memory (Fehm-Wolfsdorf, Born, 
Voigt, & Fehm, 1984), Perhaps this amnestic ef- 
fect of oxytocin was useful as a survival mecha- 
nism: Oxytocin-induced forgetting could foster 
peaceable relations with others (and promote 
more pregnancies) by blocking sustained reac- 
Uons of anger that would result in avoidance 
and rejection. Its release during coitus, orgasm, 
cuddling, and childbirth would allow all that is 


negative to be forgiven—or at least forgotten 
for the moment. 


VASOPRESSIN 


Vasopressin is another fascinating peptide se- 
creted from the Same areas of the brain as oxy- 
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tocin. Popular as a treatment for problems of 
memory during aging, it is somehow involved 
with thermoregulation and sexual activity, as 
well as cognitive behavior. Diapid spray, derived 
from lysine-vasopressin, is a favorite drug pro- 
moted by authors of life-extension books as a 
nootropic that enhances learning, attention, and 
memory. Durk Pearson, author of Life Exten- 
sion, contended that it gives him “great” erec- 
tions and orgasms (Pearson & Shaw, 1982). How- 
ever, it is not clear how he differentiates the 
effects of Diapid from the effects of the other 
vitamins, minerals, amino acids, and drugs that 
he uses. As with oxytocin nasal spray (Syntoci- 
non), which is made by the same drug company 
as Diapid, vasopressin has few FDA-approved 
uses. It has been available for many years and 
is no longer promoted or investigated for addi- 
tional uses. Oxytocin and vasopressin were once 
used together in a posterior pituitary extract to 
facilitate labor and birth. Vasopressin alone is 
an antidiuretic hormone that prevents water and 
salt depletion by stimulating thirst and inhibit- 
ing urination. The only current indication for 
Diapid in the Physicians Desk Reference is for 
the treatment of diabetes insipidus to control 
body water regulation (polydipsia, polyuria, and 
dehydration). The vasopressin derivative desmo- 
pressin has additional indications, such as facili- 
tating alertness and cognition, because it lacks 
vasopressin’s possible cardiac and peripheral com- 
plications. 

Howard Moltz (1989) has conducted a series 
of studies in rats demonstrating that vasopressin 
modulates sexual behavior by keeping it from 
“overheating” —an aspect of the substance’s fe- 
ver-reduction action. In this role of temperature 
modulation, vasopressin has been seen as inhibi- 
tory to male copulatory activity. We believe, how- 
ever, that this modulatory function can have 
positive effects on sexual behavior due to a mu- 
tual facilitating interaction with testosterone 
and cholinergic activity. (During winter hiberna- 
tion of hamsters, a decrease in testosterone causes 
regulates body temperatere Rie eeion tha 

: [Hermes et al., 1989].) 

The logic of the body’s sexual chemist 


Ty seems 
to assign vasopressin a supportive role 


in male 
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sexual behavior, despite whatever specific nega- 
tive effects it may have. All of the body’s chemi- 
cals work in concert with one another. Within 
this dynamic balance, vasopressin interacts with 
other chemicals that generate sexual desire and 
behavior (see Table 29.2). 


Testosterone Dependence 


Vasopressin is dependent on the presence of tes- 
tosterone for its sexual actions. During early 
development, testosterone differentiates vaso- 
pressin innervation into a male-specific pattern 
(De Vries, Buijs, & Sluiter, 1984). Castration in 
adult male rats can decrease vasopressin-binding 
in specific areas of the brain (De Vries, Buijs, 
Van Leeuwen, Caffe, & Swaab, 1985). Testos- 


Table 29.2 Vasopressin Interactions 


CHEMICALS/DRUGS THAT 
INCREASE VASOPRESSIN 
Positive Sexual Consequences 
Testosterone 
Estrogen 
Acetylcholine 
Epinephrine (at alpha, receptor) 
Dopamine (at DA, receptor) 
Yohimbine 
Naloxone 
Picrotoxin 
Substance P 


Negative Sexual Consequences 
Angiotensin II 
NPY 
Dynorphin 
Nicotine 


CHEMICALS/DRUGS THAT 
DECREASE VASOPRESSIN 
Negative Sexual C ‘Onsequences 
Progesterone 
Serotonin 
Opiates 
Endorphins 
GABA 
Epinephrine (at alpha, receptor) 
Alcohol 
Clonidine 
Neuroleptics 


terone replacement can restore vasopressin ao. i. 
tivity in castrates (Ikeda et al., 1990), Thus FE 
vasopressin shows a sexual dimorphism Separate J 
from anatomical sexual dimorphism in the brain te 
with increased activity dependent upon increased re 
androgens. Z 

If short- or long-term castrated rats are given si 
a single injection of vasopressin into the sengj- fu 


tive medial amygdala, they will display Offensive 
behavior typical of testosterone (Albeck et al., 
1991). Similarly, Bohus and Koolhaas (1985) have 
shown that injection of vasopressin into cas- 
trated male rats can delay the decline in their 
sexual behavior. Testosterone supplementation 
may also treat declining vasopressin activity, 
Goudsmit, Feenstra, and Swaab (1990) pointed 
out that testosterone restores vasopressin inner- 
vation when given to old rats with declining 
levels in brain regions essential to movement, 
alertness, and pleasure (substantia nigra, locus 
coeruleus, and ventral tegmentum). Vasopressin 
stimulates social behavior characteristic of tes- 
tosterone. In the hamster, flank marking and 
flank grooming are stereotyped actions that 
spread odors/pheromones to communicate an 
animal’s social status. They serve to preserve 
dominant/subordinate relationships among ham- 
Sters. Injections of vasopressin into the anterior 
hypothalamus or the septum stimulated intense 
flank marking activity, while injection of a vaso- 
Pressin antagonist inhibited flank marking (Fer- 
tis, Pollock, Albers, & Leeman, 1985). The rele- 
vance of this testosterone link is the suggestion 


that vasopressin may facilitate assertiveness and 
confidence, 


Potentiation of 
Cholinergic Activity 
Vasopressin has been shown to have positive at- 
tentional, memory, and other cognitive effects 
in humans, indicating its activating role in limbic 
system function (Beckwith, Petros, Couk, & 
Tinius, 1990). Vasopressin reinforces choline! 
a (mental) processes of the limbic system (amy 
bee Septum, hippocampus, entorhinal cortex), 
ich can contro] attention to and evaluation of 
Sexual cues involved in active sexual behavil 


Neurotransmission by dopamine and serotonin 
involves less than one percent of human nervous 
system activity. The excitatory amino acid sys- 
tem and glutamine transmission, a separate neu- 
rotransmitter system, are currently the focus of 
advances in molecular pharmacology. Vasopres- 
sin action within the limbic areas may stabilize 
functional connections between cholinergic and 
glutamate nervous activity, which in humans 
represents the cognitive control of the “basic” 
drives associated with dopamine and serotonin. 

Cholinergic mechanisms in the limbic area 
mediate reactions to sexual stimulation. It is im- 
portant to remember that the limbic area around 
the septum was once the “smell brain,” where 
pheromone cues were received in lower animals. 
During the evolutionary process, sexual stimuli 
were increasingly routed through the cortex for 
evaluation and learning and then sent back into 
the limbic system for action-based decisions. It 
appears that dopamine localizes in the lower 
brain (hypothalamus), where it influences sex 
drive, while the higher brain (limbic, cortex) 
controls sexual thoughts. In the transitional lim- 
bic structures, vasopressin appears to sensitize 
cholinergic and glutamate activity involved in 
thoughts and learning. 

The theta rhythm generated from the limbic 
area is specifically associated with orgasm and 
REM sleep. When Heath (1972) stimulated the 
septum in humans with electrodes, ecstatic reac- 
tions resembling orgasm occurred. Vasopressin 


could strengthen the theta potential for these 
Sexual reactions. 


Sexual Benefits 


Vasopressin helps keep sexual functioning with- 
In safe thermostatic limits, properly paced and 
avoiding the excessive exertion that leads to 
exhaustion, In physical terms, neurogenic fever 
can be produced by damage to the medial preop- 
Uc nucleus, which regulates both body tempera- 
ture and sexual activity. Excess emotional activ- 
ity can compete with stable regulation of body 
temperature because both are driven from the 
same area of the brain. During REM sleep char- 
acterized by nocturnal erection, the medial pre- 
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optic nucleus control of body temperature shuts 
down, as if to give the brain “full reign” to its 
cognitive capacities. Consequently, periods of 
REM sleep must be limited so that the brain 
itself does not overheat. 

When there is excess emotion in a dream, the 
dreamer may wake up in a sweat. Normally, 
the REM sleep cycle severs dreaming before it 
overheats the body. During REM sleep, cholin- 
ergic activity is prominent, as indicated by the 
abundance of theta. Consolidation of learning 
and memory, including sexual memory, seems 
to occur during REM sleep. Appropriately, va- 
sopressin activity is activated coincident with 
this cholinergic surge. A deficit of vasopressin 
causes a reduction of REM sleep, which can be 
reversed by vasopressin supplementation (Dan- 
guir, 1983). 

Inhibitory chemical activities of serotonin are 
completely deactivated during REM sleep, al- 
lowing mental play that may include sexual fan- 
tasy or even sexual nonsense. Erection and lubri- 
cation that occur during REM sleep may be a 
physical indication of this release from inhibi- 
tion. Nocturnal erection is coincident with dream- 
ing, but the dreams are usually not sexual in 
nature. As an antidiuretic hormone, vasopressin 
secretion during REM sleep reduces the need to 
urinate, and the genitals can freely switch over 
to their sexual mode. Vasopressin also allows 
rapid onset and maintenance of higher tempera- 
ture in the medial preoptic nucleus, while limit- 
ing temperature to a lower level in other parts 
of the brain (Naylor, Ruwe, & Veale, 1986). 

Evelyn Satinoff (1982) has written elegantly 
on the parallels between thermoregulation and 
sexual behavior. Particularly important for her 


is the somewhat similar specialization of each 
system: 


One of the reasons it has taken so long to recognize 
that sexual behaviors are relatively independent 
(as is true for thermoregulation) is probably that 
(again, as in thermoregulation) one area of the 
brain is so overwhelmingly important in integra- 
ting the behaviors. After medial preoptic lesions 
males of several species do not copulate. . . : 
Electrical stimulation of the Preoptic area potenti- 
ates copulation in rats. . , . Finally, copulatory 
behavior of castrated rats can be restored by pre- 
optic implants of testosterone. (p. 233) i 
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Effect on Females 


Evidence indicates that vasopressin decreases sar 
dosis behavior (Sodersten, DeVries, Buijs, 
Melin, 1985; Sodersten, Henning, Melin, & Lu- 
din, 1983), but enhances cortical arousal (Fehm- 
Wolfsdorf, Bachholz, Born, Voigt, & Fehm, 
1988). Such cortical enhancement can be favor- 
able to male copulatory behavior but is inhibi- 
tory to lordosis. Surgical removal of the cortex 
in female rats increases the frequency and dura- 
tion of lordosis. 

Similarly, while limbic septal action is poten- 
tiated by vasopressin, removal of the septum 
facilitates lordosis and electrical stimulation of 
the septum inhibits lordosis. Thus, vasopressin 
and stimulation of higher cognitive areas of the 
brain inhibit lordosis; lordosis is not disturbed 
and may even be facilitated by removal of the 
higher areas of the brain involved in thought. 
However, until we get a better understanding of 
the expression of female sexual behavior, any 
effect of vasopressin is difficult to interpret. 
Certainly a behavior such as lordosis, which 
improves when thought areas of the brain such 
as the cortex and septum are removed, can repre- 
sent only a partial, isolated reflex expression of 
female sexual motivation and activity. 


LUTEINIZING 
HORMONE-RELEASING 
HORMONE (LHRH) 


nuclei, and the 
isturbances that 
X, Such as hyperprolactemia Or stress- 


Median e 
inhibit se 


related elevated cortisol, can Suppress 
release. The peptide nature of LHRH allowe 
to be sensitive to and influenced bya Multing 
array of neurotransmitters and hormones, Bi 
this reason, simply injecting exogenous LHR : 
into an animal or person may not have an 
effect, because the endogenous System is so al 
prehensively controlled by the Particular inter. 
action of neurotransmitter and hormonal infly. 
ences at any given moment. 

LHRH has opposite effects, depending upon 
whether it is administered intermittently or con- 
tinuously. Since LHRH operates in a functional 
manner with these chemicals (e.g., during ovula- 
tion), its interaction with other body chemicals 
cannot be said to be either positive or negative, 
For instance, at different times, it may have a 
positive or negative relation to dopamine. Con- 
sequently, manipulations of LHRH have unpre- 
dictable and often contradictory pharmaceutical 
actions, which have limited investigation of its 
apparently positive sexual influence. Since LHRH 
is the brain trigger for production of testoster- 
one, LHRH users may assume that they are 
stimulating their sexual system by increasing 
testosterone. However, new potent LHRH ana- 
logues such as leuprolide (Luprin) and goserelin 
(Zoladex) inhibit the production of testosterone 
by overwhelming the feedback loop through 
constant stimulation. For men who are “chemi- 
cally castrated” with these LHRH analogues, 
decreased libido and loss of erection may be 
inevitable (J.A. Smith et al., 1985). Continuous 
(pump) administration of LHRH has also been 
tested as a male contraceptive, but the subjects 
lost their sex drive concurrent with the reduction 
of testosterone and sperm (Andreyko et al., 
1987). 

Impressive animal research in the 1970s and 
early 1980s (discussed later) demonstrated that 
LHRH reliably increased mating and sexual be- 
havior. The fact that it increased both male 
copulation and female lordosis suggested that 
it might be a general hormonal stimulus to im 
Proved sex drive in both men and women. LHRH 
with norma. mMbzove sex dive in me 
has failed sco ein gy nego: ht 
benefits for the et anything more than s pee 

Treatment of impotence W 


LHR 


ested in controlled trials against placebo (Benk- 
srt, Jordan, Dahlen, Schneider, & Gammel, 
1975: Kastin, Ehrensing, Coy, Schally, & Kos- 
trzewa, 1979; Moss & Dudley, 1979). Unfortu- 
nately, LHRH has not been tested in women as 
treatment for deficient desire or low arousal. 


Pulsatile Rhythms 


Only LHRH pulsatile activity at an appropriate 
physiologic frequency can correct hypogonadal 
hormone deficiencies (Knobil, 1980). LHRH 
works in a feedback loop to the pituitary in re- 
sponse to testicular testosterone in men and 
estrogen levels in women. For men, LHRH in- 
creases when testosterone is low; for women, 
LHRH production is triggered by changes in 
estrogen level. This neuromodulator activity 
within the brain appears to actively facilitate 
sex drive, but has not been adequately studied 
because of difficulties in delivering LHRH in 
appropriate pulsatile rhythms. Portable infu- 
sion pumps were devised to stimulate ovulation 
in women and potency in men (Filicori & Crow- 
ley, 1983; Hoffman & Crowley, 1983). For hy- 
pogonadal men, the effect of this pulsatile de- 
livery of LHRH was an increase in testosterone, 
testes size, spontaneous erections, nocturnal 
emissions, and even acne typical of androgen 
stimulation (Hoffman & Crowley, 1983). 
Animal research has shown that, when syn- 
thetic LHRH is given in abnormally large 
amounts, the LHRH system becomes desensi- 
tized and refractory. LHRH receptors no longer 
respond, preventing LHRH and follicle stimu- 
lating hormone (FSH) release from the pituitary 
ic and decreasing available testosterone. Essential- 
j ly, the system is overwhelmed and shuts down. 
Given the availability of highly powerful and 
long-lasting LHRH analogues, the androgen sys- 
tem could be reliably suppressed. By contrast, 
the endogenous pulsatile thythm of the LHRH 
Hi stimulates its own receptor. Firing one 
rea triggers others, so that distinct 
Orytocinvs inde, accumulate quickly (similar to 
ditiaaee ae uction of its own activity). Coor- 
thence sexual feedback in the body requires 
P, clear signals generated from this pul- 
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satile mode. Peak intensities are most effective 
in inducing the firing of neighboring receptors. 
The strong, distinct signals of pulses or bursts 
can also be integrated into coded rhythms which 
can control sequential patterns essential to the 
operation of a system. 

This pulsatile pattern of momentum, rhythm, 
and crescendo typifies sexual function and is 
sensitive to stimulation from the environment. 
For example, the appearance of an attractive 
woman would trigger LHRH release in a man, 
while the sudden appearance of a threatening 
intruder would quickly shut down the release 
of the substance. The LHRH-testosterone pro- 
duction circuit in men is particularly dependent 
upon how they are coping with the outside world 
(Moss & Dudley, 1984). Likewise, women’s men- 
strual cycles can become irregular due to emo- 
tional difficulties interfering with LHRH and 
other chemical rhythms. The complex modula- 
tion of LHRH activity in response to changes 
in the internal and external environments re- 
quires a complicated and precise regulation that 
these pulsatile rhythms provide. 


Animal Research 


Sexual effects of LHRH have been shown in 
frogs, lizards, pigeons, mice, rats, horses, and 
monkeys. LHRH injections facilitate male cop- 
ulatory behavior (Moss, 1978), female lordosis 
(Pfaff, 1973), and female proceptive sexual be- 
havior (Kendrick & Dixson, 1985). These posi- 
tive effects, which have been demonstrated in 
various experimental situations, were quite sen- 
sitive to the animal’s hormonal status. For exam- 
ple, Moss, Dudley, Foreman, and McCann (1975) 
found that copulation was facilitated by LHRH 
in normal male rats as well as in castrated rats 
given marginal low testosterone supplements, but 
no sexual effect occurred in castrated rats with- 
out testosterone. (LHRH is clearly not strong 
enough to have an effect separate from testoster- 
one, as occurs with lisuride or sometimes with 
PCPA.) Similar to males, a minimal amount 
of another hormone (estradiol, in this case) is 
necessary for female monkeys to show LHRH- 
induced sexual activity (Kendrick & Dixson, 1985), 
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While sexual stimulation with LHRH has 
been demonstrated in routine tests of copula- 
tion, few studies have investigated the effect of 
LHRH onsex drive. McDonnell, Diehl, Garcia, 
and Kenney (1989) observed that sexually slug- 
gish stallions stimulated by LHRH injection spent 
more time near mares, sniffing, licking, nuz- 
zling, and nipping. Stallions injected with LHRH 
also showed frequent “flehmen responses,” which 
constitute the characteristic male indication of 
sexual excitement (lip curls while sniffing urine, 
feces, or vaginal secretions, apparently allowing 
the passage of pheromones to the nostrils). Cas- 
trated horses (geldings) quickly began showing 
flehmen responses in the presence of estrus fe- 
males when they were injected with testosterone 
and LHRH, but not with LHRH alone (McDon- 
nell et al., 1989). However, the LHRH-testoste- 
rone combination elicited a more powerful re- 
sponse than testosterone alone, demonstrating 
that LHRH has a sexually stimulating effect 
independent of testosterone production. 
Cooper, Seppala, and Linnoila (1984) have 
shown in female rats that synthetic LHRH ago- 
nists may not have the sexually stimulating ef- 
fect of natural LHRH. Consequently, testing 
for sexual effects with these synthetic agonists 
may tell us nothing about the effect of natural 
LHRH and may discourage attention to this 
potentially useful peptide. 


Sexual Effects in Humans 


LaFerla, Anderson, and Schalch (1978) and La- 
Ferla, Labrum, and Tang (1982) reported sub- 
stantial increases in LHRH in men or women 
watching sexually arousing videotapes. LHRH 


treatment may have some pleasant effec 
male libido, but it has not been Significantly 
effective in treating erectile dysfunction, bis, 
and Distiller (1979) found marginal facilitation 
of erection and ejaculation in normal male vol- 
unteers injected with LHRH prior to Masturbat. 
ing. Davies et al. (1977) found no improvemen; 
in 10 men with psychogenic impotence injected 
with LHRH for four weeks. However, signifi. 
cant but small increases in sex drive and sponta- 
neous erections occurred. When Ehrensing and 
Kastin (1976) gave three-day sequences in two 
weeks of LHRH injections to six men with de- 
creased sexual desire, only one man showed any 
benefit different from placebo. 

Kastin et al. (1979) conducted a comprehen- 
sive placebo-controlled trial with daily injec- 
tions of LHRH for four weeks. Nine men with 
psychogenic impotence failed to show therapeu- 
tic effects beyond those on placebo. Moss, Ris- 
kind, and Dudley (1979) reported no effects for 
10 to 14 days of LHRH injections on sexually 
inactive men with psychogenic impotence. How- 
ever, there was more sexual activity in men who 
still masturbated than occurred with placebo. It 
was not clear whether there was any therapeutic 
effect on erection or just an increase in interest 
and activity. 

In summary, LHRH has not been shown to 
be useful as a treatment for men with psycho- 
genic impotence. Pleasant increases in sexual 
desire may sometimes occur, but these are rela- 
tively small and not much different from pla- 
cebo when compared in controlled trials. LHRH 
has not been tested for sexual dysfunction in 
women, despite significant findings of LHRH- 


induced increases in sexual activity in female 
animals. 
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OBJECTIVES 


To examine the mechanisms of action of 
yohimbine 


To distinguish among synthetic, herbal, and 
homeopathic formulations 


To evaluate the use of yohimbine combi- 
nation drugs 

To evaluate the use of yohimbine as an ad- 
junctive medication 


To examine anxiety-related side effects 


Yohimbine, which comes from the bark of an 
African tree, is one of the oldest remedies for 
Sex. It has been studied in herbal, homeopathic, 
and pharmaceutical forms and has been sold as a 
tonic for impotence rather than as a nonspecific 
“aphrodisiac.” Although it is usually combined 
with other substances believed to potentiate erec- 
tion (such as testosterone, strychnine [nux vom- 
ica], and thyroid supplements), there is no evi- 
dence that these adjunctive substances either 
increase or decrease yohimbine’s efficacy. Yo- 
himbine combinations have been cause for med- 
ical and Federal Drug Administration scrutiny 
and some combination drugs (like Afrodex) have 
been withdrawn from the market. The prescrip- 
tion drug yohimbine HCL is a synthetic salt and 
's only one of several forms of yohimbine found 
Mm the natural bark. It is not an herb and does 
Not come from the “yohimbe” tree (yohimbine 
HCL Is a white powder; natural yohimbine bark 
1S Tust-brown in color). 

Most Tesearch studies of yohimbine have been 
Small, interesting, but unreliable. More recently, 
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however, well-controlled studies have been per- 
formed. From the perspective of these reports, 
it appears that yohimbine acts centrally on sex 
drive, affecting erection indirectly. Indeed, an 
analysis of yohimbine’s sexual mechanisms of 
action (see Table 30.1) reveals that yohimbine 
positively influences so many sexual mecha- 
nisms, it would be surprising to find that this 
medication did not affect sexual function in hu- 
mans. In general, yohimbine has been found to 
have more pronounced results for psychogeni- 
cally impotent men than for organically impo- 
tent men, although its beneficial effects in the 
treatment of diabetic impotence have also been 
reported. The drug has also been helpful in treat- 
ing peripheral neuropathy in these diabetics, 
which suggests that it may be affecting neural 
as well as vascular dimensions. In addition, be- 
cause of its chemical mechanisms, yohimbine has 
shown significant potential as an enhancer of 
health and longevity, which has yet to be ex- 
plored. 

In 1989 the Federal Drug Administration stated 
that yohimbine was not effective or safe for the 
treatment of sexual dysfunction. This Position 
means that the drug has not been proven to be 
effective, based on the fact that studies have 
not been submitted to the Federal Drug Admin- 
istration for formal approval. Many positive 
studies exist, however. Therefore, while yohim- 
bine may not be /abeled as a treatment for im- 
potence, doctors may prescribe it. 

The folklore basis of yohimbine’s reputation 
as an aphrodisiac is that it causes blood to rush 
to the penis, producing an erection. The stan- 
dard text on Pharmacognosy (the pharmacology 


Table 30.1 Profile of Yohimbine 


SEXUAL PHARMACOLOGY 


Yohimbine hydroc! 


loric acid (HCL) (Yocon, Yohimex, generics) 


Daily Dose 
15 mg/day 


Yohimbine bark (YBRON, Yohimbe, herbal generics) 


COMMON INDICATIONS ; 
Impotence, orthostatic hypotension, 


MECHANISMS OF ACTION (GENERAL) 


Antagonizes alpha, inhibitory adrenergic receptor 


diabetic neuropathy 


Inhibits platelet aggregation and is a calcium channel blocker 


MECHANISMS OF ACTION (SEXUAL) 
Positive ee 

Increased adrenergic alpha, activity 
Decreased adrenergic alpha, activity 
Decreased benzodiazepine (GABA) 
Increased cholinergic activity 
Decreased opioids 
Increased oxytocin 
Increased phenylethylamine 
Decreased progesterone 
Increased substance P 
Increased vasoactive intestinal peptide 
Increased vasopressin 


Negative 
Increased prolactin 
Increased cortisol 


DIRECT SEXUAL SIDE EFFECTS 
Yohimbine has no adverse sexual effects 
Desire enhanced Erection 

Inhibited sexual de- 
sire improves 


© Obtaining erection enhanced 
© Maintaining erection enhanced helped 


Orgasm/Ejaculation 
¢ Retarded ejaculation 


* Quality of erection enhanced 
* Flaccid or semi-erect penis helped 
© Nocturnal, morning erections en- 


hanced 


INDIRECT SEXUAL SIDE EFFECTS 
Discomfort caused by indigestion, nausea 


Mood disorders resulting anxiety, nervousness 


Neurological disturbances resulting in dizziness, headache, paresthesia, tremor 
Vascular disturbances resulting in arrhythmias, headache 
SEXUAL CONTRAINDICATIONS/BENEFITS 


Avoid with prior condition of 
Panic/anxiety states 
Sexual obsessive-compulsion 
Sexual phobias 
ALTERNATIVES 
Bupropion (Wellbutrin) 
Penile Injection Therapy (PIE) 


May be useful for 


Sex drive disorders 
Impotence (psychogenic and 
organic) 


of natural plant drugs) by Tyler, Brady, and 
Robbers (1981) described the effect of the yo- 
himbine herb: “The drug dilates the peripheral 
blood vessels and lowers blood pressure. Alleged 
aphrodisiacal effects are attributed to the en- 
largement of blood vessels in the sexual organs 
and increased reflex excitability in the sacral re- 


gion of the spinal cord” (p, 501). However! more 
recently, it has been determined that yohimbiné 
does not have a direct vasodilating effect. D¥° 
to its release of norepinephrine, yohimbine se 
even shrink the penis when injected into the 
corpus cavernosum (Lue, 1988). These finding® 
point to other, non-local causes, such as stim 


Jation of areas of the brain facilitating sexual 
activity (Clark, 1991). 

Although many texts conclude that yohim- 
bine has no effect on sexual desire, a positive 
effect on erection has been acknowledged (Tyler 
et al., 1981). According to one author, “although 
it has been promoted as an aphrodisiac for many 
years, in actuality it stimulates erectile tissue 
without increasing sexual desire and thus is not 
a true aphrodisiac” (Brysson, 1989, p. 90). 

Contrary to the assumption that yohimbine’s 
sexual effect is localized in the genitals, current 
research has shown that its dominant impact 
occurs in the brain (Clark, 1991; Clark & Smith, 
1990). Although unexplored, this neural effect 
may be the critical source of its efficacy. In this 
respect, yohimbine may be useful as a supple- 
ment to pharmacologically-induced erections (PIE) 
in patients with low sexual desire. 

Despite its ancient heritage, yohimbine re- 
mains a novel and unstudied chemical in phar- 
macological research. In our investigation of 
yohimbine’s mechanism of action, we found it 
to have strong positive interactions with many 
of the new peptides that promote sexual re- 
sponses, such as oxytocin, VIP, substance P, 
vasopressin, and ACTH. It also interacts with 
neurotransmitters such as acetylcholine and do- 
pamine that are directly involved in the sexual 
response. 


MECHANISMS OF ACTION 


Daily use of yohimbine HCL (Yocon, Yohimex, 
Aphrodyne, 15 mg/day) or herbal yohimbine 
(YBRON) may facilitate normal ejaculation 
through increased sympathetic tone, while at 
the same time bolstering erection and decreasing 
neuropathy. There have been no published re- 
Ports on the use of yohimbine for retrograde 
ejaculation, but it has been shown to facilitate 
other autonomic sympathetic actions (Goldberg 
& Robertson, 1983). It may be used at high doses 
(10-20 mg) or taken daily (5 mg, 3x/day). How- 
€ver, particularly if used acutely, it is likely to 
be less effective than specific alpha-1 adrenergic 
arousal with phenylpropanolamine or other such 
sympathomimetic drugs (yohimbine has yet to 
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be identified as having a serotonergic effect, 
which conceivably would decrease its adrenergic 
effects). Taken daily, it may require six to eight 
weeks before any effects occur, but improve- 
ment should be maintained thereafter. There is 
no evidence that yohimbine causes premature 
ejaculation or penile supersensitivity. An inter- 
esting aspect of therapeutic dosage with yohim- 
bine is that /ess is often more. Both higher and 
lower doses often have less effect on sexual func- 
tion. Optimum therapeutic dosages appear to 
be moderate to low. 


Facilitation of Lisuride 
Sexual Arousal 


Yohimbine HCL has been shown to facilitate 
lisuride-induced mounting in male rats (Ferrari, 
Baggio, & Mangiafico, 1986). When lisuride was 
given in a dose too low to induce mounting, ad- 
dition of a small dose (1 mg/kg) of yohimbine 
elicited mounting. The sexual effect of yohim- 
bine with 200-400 micrograms of lisuride is as 
great as with 1,200 micrograms lisuride alone. 
Some of the sexual stimulation with ergots like 
lisuride and bromocriptine may be due to their 
considerable alpha, blocking property. The al- 
pha, agonist clonidine inhibited lisuride-induced 
mounting. 


Potentiation of ACTH Erection 


Yohimbine HCL at low doses has been shown 
to potentiate ACTH-induced penile-erection in 
male rats (Poggioli, Vergoni, & Bertolini, 1985). 
ACTH is a brain peptide that stimulates the re- 
lease of adrenal hormones. Though stimulated 
by stress, it improves attention and is considered 
a nootropic drug. A range of yohimbine doses 
(0.1-30 mg/kg) was tested for their effect on the 
ACTH-induced penile erection, yawning, and 
stretching syndrome. At all dose levels, yohim- 
bine by itself did not induce any of the yawning/ 
stretching symptoms. When injected before ACT H, 
low doses (0.1, 0.5, 1 mg/kg) strongly potenti- 
ated ACTH-induced penile erections (from 2.4 
to 4.8). Yawning and stretching increased to a 
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lesser extent. Higher doses (10-30 mg/kg) re- 
duced ACTH-induced erections. The effect of 
0.1 mg was as great as with 1 mg/kg. Only at 
this 0.1 mg/kg dose was yawning significantly 
increased. This finding, along with others noted 
in this sections, suggests that yohimbine can 
have a positive sexual effect at remarkably low 
doses. Furthermore, at doses above 1 mg/kg, 
yohimbine HCL is no longer selective for adren- 
ergic alpha, receptor antagonism, so it may have 
more direct adrenergic actions that cause ner- 
vousness and are detrimental to sexual function 
and well-being. 


Potentiation of 
Cholinergic Actions 


Research has indicated that yohimbine facil- 
itates cholinergic transmission in animals and 
humans (Goldberg & Robertson, 1983). Alpha, 
receptors are located on parasympathetic neu- 
Tons, which inhibit cholinergic action. The al- 
pha, agonist clonidine commonly reduces sali- 
vation (resulting in dry mouth) and cholinergic 
stimulation of the gut (resulting in constipation) 
(Thompson, Diamond, & Altiere, 1990). Since 
yohimbine blocks these alpha, receptors, it stim- 
ulates cholinergic parasympathetic activity. An 
oral dose (14 mg), has been shown to increase 
salivation in male and female subjects (Chatelut, 
Rispail, Berlan, & Montastruc, 1989) and diar- 
thea has been reported as an occasional cholin- 
ergic side effect of yohimbine in humans. This 
cholinergic potentiating action could contribute 
to the drug’s facilitation of animal and human 
sexual responses. 


Stimulation of Oxytocin 
and Vasopressin 


Yohimbine has been shown to directly increase 
oxytocin and vasopressin release and activity. 
It can also potentiate oxytocin release indirectly 
by stimulating cholinergic and dopamine activ- 
ity, while inhibiting opiate, GABA, and seroto- 
nin activity (Assenmacher, Szafarczyk, Alonso, 
Ixart, & Barbanel, 1987), Apparently, yohimbine 
directly stimulates oxytocin by removing tonic 


inhibition by alpha, receptors that ac 
with opiate receptors. There is a rela 
increase of oxytocin release with yohimbine alon 
and a larger release with the Opiate antagonig 
naloxone alone. With yohimbine ang naloxone 
combined, there is mutual Potentiation sq that 
oxytocin release is nearly double compared tg 
that found with yohimbine or naloxone alone 
(Zhao et al., 1988). 


tin tande 
tively smal] 


Effect on Serotonin 


Yohimbine’s action on Serotonergic activity js 
complex and rarely investigated. Given our hy- 
pothesis that dopamine and Serotonin exist on 
a polar axis, so that an increase of dopamine or 
a decrease of serotonin facilitates sex, we have 
searched for an explanation of yohimbine’s sex- 
ual stimulation through actions on either dopa- 
mine or serotonin transmission. At this time, 
yohimbine does not seem to act through either 
substance. However, a few years ago a new sero- 
tonin receptor was discovered in humans—the 
5-HT,p receptor — and yohimbine was shown to 
have a strong affinity to it (Schoeffter & Hoyer, 
1989). However, it is not yet known whether 
yohimbine is an agonist or antagonist of the 
5-HT),p receptor. This receptor appears to oper- 
ate as an autoreceptor in the serotonin system, 
meaning that it may decrease serotonin release 
with an action similar to the alpha, receptor in- 
hibition of norepinephrine release. Consequent- 
ly, yohimbine’s sexual action conceivably could 
be due to a reduction in serotonin activity or to 
a stimulation of serotonin receptors, such as 
5-HT,, receptors, with paradoxical positive sex- 
ual effects. Newer synthetic alpha, antagonists 
recently introduced into clinical research do not 
have this strong affinity to the 5S-HT)p receptor: 

Prior pharmacological research on yohimbine 
has shown that it increases serotonin levels (Gold- 
berg & Robertson, 1983). However, other research 
has shown that yohimbine blocks the vascular 
constricting action of serotonin (Lattimer et al., 
1984), decreases serotonin release (Feuerste!”, 
Hertting, & Jackisch, 1985), and even directly 
blocks 5-HT, receptors (Frenken & Kauman?, 
1984). We expect that the contradictory actions 
of yohimbine on Serotonin eventually will bé 
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understood and explained by its action on the 
various serotonin receptors. Conversely, actions 
of the newly discovered 5-HT,p receptors could 
be clarified by investigating their contribution 
to yohimbine’s sexual effects. The interaction 
of yohimbine with 5-HT,p receptors should 
teach us much about the relation between anxi- 
ety and sexuality, because the anxiety-reducing 
action of buspirone (BuSpar) involves stimula- 
tion of both 5-HT,, and alpha, adrenergic recep- 
tors. 


YOHIMBINE 
COMBINATION FORMULATIONS 


Patented and sponsored synthetic drugs with yo- 
himbine’s alpha, antagonist action have been 
introduced recently into clinical research: ida- 
zoxan, imiloxan, RS-15385 (delequamine), anti- 
pamezole, midaglizole, efaroxan, rilmenidine, CH- 
38083, and fluparoxan. Fluparoxan (from Glaxo) 
and delequamine (from Syntex) are currently 
being investigated for treatment of impotence in 
large controlled clinical trials, having completed 
promising pilot trials. Continuing interest in drugs 
with alpha, antagonist activity suggests that phar- 
maceutical companies believe this class of drugs 
has sufficient sexual potential to positively affect 
sexual function to invest in them. Except where 
otherwise specified, we will examine yohimbine 
first in its synthetic hydrochloride (HCL) form. 


Potensan and Potensan Forte 


These yohimbine preparations are described by 
Peter Taberner in his 1985 book Aphrodisiacs. 
Potensan, which contains 5 mg yohimbine HCL, 
0.5 mg strychnine HCL, and 15 mg amylobarbi- 
tone, was targeted solely for the treatment of 
impotence. The inclusion of amylobarbitone is 
baffling, unless it was intended to suppress over- 
€xcitement (or prevent seizure due to the combi- 
hation of yohimbine and strychnine!). Potensan 
Forte contains 5 mg yohimbine HCL, 5 mg meth- 
viestosterone, 10 mg pemoline, and 0.5 mg strych- 
pics HCL. Testosterone and pemoline (a mild 
eT stimulant used to treat hyperac- 

© children) were added with the intention of 
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treating loss of libido as well as erection. In 1973, 
Cooper, Smith, Ismael, and Lorraine tested Po- 
tensan Forte in impotent men with low testoster- 
one levels. Intercourse with ejaculation increased 
significantly from 0.12 to 1.12 occurrences a 
week over four weeks of treatment (four pills a 
day). Placebo patients showed less improvement. 
Follow-up of the patients did not show long- 
term improvement. 


Zumba 


In its various manifestations, Zumba is proba- 
bly the most widely sold yohimbine combination 
treatment. For many years in the United States 
this was the treatment kept “below the counter” 
for treatment of impotence. The most recent for- 
mulation we have found (in Tijuana) is Zumba 
Forte, a cafeteria mix of various herbal aphro- 
disiacs, including yohimbine bark, ginseng, dami- 
ana, lecithin, and 0.3 mg testosterone. The rec- 
ommended dose is two tablets three times a day. 


Tonaton 


This yohimbine preparation was popular among 
urologists in Europe for many years. It contained 
natural yohimbine bark, strychnine, atropine, 
and ephedrine in an alcohol extract. It was recom- 
mended for hypotonic bladder, chronic prostati- 
tis, and associated sexual dysfunction (“sexual 
neurasthenia”). Clinical reports showed improved 
bladder pressure and reduced residual urine in 
over 80% of patients (Bauer, 1956; Held, 1962). 
Held commented that patients were usually so 
pleased with the elimination of sexual neurasthe- 
nia and depression that they hardly noticed that 
micturition had improved until closely ques- 
tioned. Tonaton was given in quite high doses 
for four to six weeks, with therapeutic effects 
apparent within 10 days. 


Strychiomel 


Strychiomel tablets contain 2.5 mg yohimbine 
HCL, 1.5 mg strychnine sulfate, and 10 mg thio- 
ridazine HCL. Thioridazine (Mellaril) was added 


i ce 
presumably to enhance relaxation and redu' 


anxiety. It is interesting that both spun een 
and thioridazine are calcium channel antago- 
nists, which (paradoxically) could relax penile 
blood vessels and smooth muscles. Savion, Se- 
genreich, Kahan, and Servadio (1987) retrospec- 
tively evaluated 72 impotent patients treated for 
eight weeks with two tablets per day. Impotence 
was both psychogenic and organic in origin, and 
usually mixed. Twenty-six (36%) patients recov- 
ered normal, usable erections; 22 (31%) improved 
erection; and 24 (33%) showed no response. The 
36% response rate is similar to recent reports 
of yohimbine treatment of organic impotence. 
Overall, 66.7% of the patients benefited. This 
figure is greater than the usual placebo response 
of 40% in impotence studies. 


Pasuma 


Pasuma was once distributed by the Merck Phar- 
maceuticals. Each tablet contained 5 mg methyl- 
testosterone, 3 mg Vitamin E, 3 mg yohimbine 
HCL, 15 mg caffeine, and 1 mg ephedrine. The 
famous cardiologist Christian Barnard used it 
to treat four of his cardiac transplant patients 
who had become impotent (Wolpowitz & Bar- 
nard, 1978). Three to six pills per day were pre- 
scribed. Within one month, three of the four 
men recovered sexual function, 


Afrodex 


Afrodex was a prescription yohimbine combina- 
tion pill marketed through doctors in the United 
States from the late 1950s until 1973. It was 
withdrawn by the Federal Drug Administration 
as an unproven and possibly unsafe combina- 
tion drug. The pill was a combination of 5S mg 
yohimbine, 5 mg methyltestosterone, and 5 mg 
nux vomica extract (containing strychnine). Ap- 
parently, the presence of testosterone and a sub- 
stantial amount of strychnine was the reason 
for FDR concern. 

From surveillance studies anda placebo-con- 
trolled double-blind crossover trial, Afrodex 
appeared to have a beneficial effect in some 
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impotent patients with few side effects, The 

veillance trials were sponsored by its dist : 
Doctors in private practice reporting on 
treated with Afrodex on a standard for, 
tively rated the efficacy during the first 
of treatment as excellent, good, fair, or Poor 
The form also included patient age, duration 
of impotence, and the cause of impotence (if 
determined). Afrodex dose was one Pill taken 
three times a day. The first author of the suryeiy. 
lance trial reports was Robert Margolis, a pri- 
vate practice physician in New York City, Aj 
reports appeared in Current Therapeutic Re. 
search, a legitimate but not stringently peer re. 
viewed journal. 

Margolis and Leslie (1966) reported ona total 
of 1,000 patients treated by 250 physicians who 
submitted review forms to the Afrodex distrib- 
utor. Commonly noted causes of impotence 
included “neurasthenia, psychic factors, male 
climacteric, or hypogonadism.” (Few diagnostic 
tests for organic pathology were available in 
1966.) The number of patients decreased each 
week, reflecting either inefficacy, resolution of 
their impotence, lack of patient motivation and 
persistence, or failure of doctors to explain to 
patients that results might not occur until more 
than a month of daily use. By week 10, only 
328 men remained in the study, of whom 50% 
were rated excellent, 36% good, and 14% fair 
or poor. For the patients who remained in the 
Study, reports of excellent or good responses 
increased each week. In 721 patients who re 
mained in the study for at least three weeks, the 
ratings of excellent or good increased from 26% 
at week 1, to 39% at week 2, to 56% at week 
3. Men under 60 years of age responded more 
often than men over 60. Substantial therapeutic 
response was said to have occurred by the third 
Week of daily treatment. Side effects reported 
Were few (5% of patients), which is typical of 
surveillance studies. (Many of the dropouts may 
Shane unrecorded side effects.) ee 
tric dione he sirypeti rie 
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to the prior report. By week 8, more than half 
the patients had dropped out. Among patients 
remaining each week, 53% of 1,605 patients 
showed excellent or good responses at week 3, 
and 79% of 974 patients did so at week 8. Cal- 
culating from the figures available, the final 
week 10 response rate (excellent or good) was 
734 of the original 2,000 patients, a response 
rate of 37% (17% for “excellent” responses, which 
probably represented consistently usable erec- 
tions). Response rates were lower for men over 
60 and for men on additional medications. On- 
set of action required one to three weeks. Side 
effects continued to be few and mild, consist- 
ing of the symptoms noted above. An update 
to 10,000 patients (Margolis, Prieto, Stein, & 
Chinn, 1971) reported essentially the same find- 
ings. Fifty-nine percent of patients dropped out 
by week 10. 

Miller (1968) conducted a placebo-controlled, 
double-blind crossover study of 22 impotent 
patients on Afrodex (three times a day) or pla- 
cebo for four weeks with a two-week washout 
between the four-week treatments. Response 
was judged by the number of weekly erections 
and ejaculation/orgasms. Men were aged 30 to 
51 (perhaps an optimal age range for impotence 
treatment studies). Sixteen of the 22 patients 
showed psychogenic impotence, while six sug- 
gested organic impairment due to chronic pros- 
tatitis, back pain, or endocrine deficiencies. All 
patients completed the study. No side effects 
were reported, indicating superficial monitor- 
ing. During the first four weeks, erections in- 
creased with both Afrodex and placebo. Typi- 
cally there is a large placebo effect in impotence 
treatment studies. Erection increases that first 
occurred on Afrodex were mostly sustained 
through the two-week washout of no medica- 
tion, whereas the placebo response disappeared 
during the washout. In any event, no more than 
50% of patients showed improvement and the 
Overall change was nonsignificant. 

Crossover studies are popular because all 
pice Feceive the drug and the number of 

Jects is twice that of a non-crossover study. 
mie effects are often unexam- 
PR te scounted. The chief problem in impo- 

‘atment trials is the large placebo effect 


(usually 30-40%). Carry-over effects make the 
placebo effect even larger, making it difficult 
to show any real effect. 

Sobotka (1969) used the same crossover de- 
sign as the 1968 Miller study. The only differ- 
ence was that the washout period between trial 
phases was extended from two weeks to four 
weeks. Fifty impotent patients were treated. In 
most cases, impotence was either psychogenic 
or “hypogonadal.” However, hypogonadal im- 
potence was not defined. The term “male climac- 
teric and/or hypogonadal impotence or neuras- 
thenia,” used for many patients, came from the 
Physicians Desk Reference labeling. The pres- 
ence of many hypogonadal men makes it diffi- 
cult to determine how much changes were due 
solely to the 15 mg/day oral dose of methyltes- 
tosterone rather than the yohimbine. (The rec- 
ommended dose of methyltestosterone [Android] 
for treatment of low testosterone is 10-50 mg.) 
The results showed a clear increase in erections 
while on Afrodex in contrast to minimal im- 
provement on initial placebo and loss of improve- 
ment when switched from Afrodex to placebo. 
With the four-week washout, the carry-over 
effect from Afrodex was very small. Changes 
in ejaculation were similar to the changes in 
erection. Unfortunately, there was no indication 
whether the increased erections on Afrodex in- 
volved successful intercourse (usable erection), 
masturbation, or nocturnal erections. 

Evidence in the surveillance and controlled 
studies indicated some benefit from Afrodex. 
The Sobotka placebo-controlled trial showed 
that the improvement was greater than on pla- 
cebo. However, lack of information on the na- 
ture of improvement and the lack of stringent 
peer review makes the evidence difficult to judge. 
The delay of improvement from one to three 
weeks and the continued improvement with fur- 
ther use was characteristic of later findings with 
yohimbine alone. However, the week-by-week 
results were not shown in these reports. The 
daily dose of yohimbine with Afrodex was 15 
mg (5 mg three times a day), the same as current 
yohimbine HCL dosing. Even with the addition 
of methyltestosterone and strychnine, side ef- 
fects appeared to be minor, although experience 
of the drop-outs was not well-described. There 
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was no report of a toxic reaction to Afrodex in 
the literature. Nonetheless, removal from the 
market by the Federal Drug Administration in 
1973 was probably wise, because the drugs com- 
bined with yohimbine were possibly of no bene- 
fit and were potentially toxic. Until the with- 
drawal of Afrodex in 1973, the Physicians Desk 
Reference entry included only a short note with 
no warning against higher doses, despite the large 
amount of strychnine. 

The Margolis surveillance studies have been 
cited as establishing a greater response than they 
actually proved. For instance, Riley, Goodman, 
Kellett, and Orr (1989) stated that the 1971 
Margolis surveillance summary (Margolis et al., 
1971) reported “good to excellent results in 80%” 
of 10,000 cases of impotence. Morales, Sur- 
ridge, Marshall, and Fenemore (1982) may have 
considered that their own 42.6% response rate 
in organically impotent patients was substan- 
tially lower than the highly positive figures re- 
ported in the Margolis studies. As we have 
shown, less than 40% of the patients started on 
Afrodex had an “excellent or good” response: 
17% had excellent responses and 20% good 
Tesponses. Since the duration and severity of 
impotence was not specified, and many of the 
patients were only psychogenically impotent, 
the impotence treated was probably less severe 
than in more stringent recent studies. Quoting 
80% response rates on Afrodex in recent articles 
Causes exaggerated expectations in patients and 
doctors, which are unlikely to be fulfilled. As 
noted, the response rate in the Afrodex surveil- 
lance studies was no higher than what may be 
expected by placebo alone. 


LITERATURE REVIEW OF 
SYNTHETIC YOHIMBINE 


With the FDA position against combination pre- 
scription medications established in the 1970s, 
urologists now use yohimbine alone (5 mg yo- 
himbine HCL tablets, three times per day), but 
combination formulations with synthetic or nat- 
ural yohimbine are still sold commercially, with 
unknown consequences. The total daily dose of 
yohimbine HCL is similar to that prescribed in 
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the combinations. Recently, however 
of 250-500 mg yohimbine natural bark hay, 
peared for over-the-counter Sale in health He . 
stores. Given the lack of legitimate rescay 
trials and chemical analysis of treatment i 
the natural bark, the putative huge doses in th 
capsules, and their questionnable Safety ang a 
ficacy, such capsules should be Temoved from 
the market. 

Without the addition of other drugs such as 
methyltestosterone and strychnine, yohimbine 
is very safe; toxic reactions have rarely been re. 
ported in the literature. In Particular, we do not 
know of any cases of Priapism due to yohim- 
bine. Side effects of anxiety may prevent some 
patients from using yohimbine, but these un- 
pleasant effects also discourage abuse. The FDA 
placement of yohimbine bark On alist of danger- 
Ous, toxic herbs has no literature support. 

Therapeutic outcomes with yohimbine appear 
to be the same as with the combination pills, 
Though recent reports indicate increased use of 
yohimbine due to Promising results, careful read- 
ing of these reports does not clearly differentiate 
yohimbine from placebo. A review of this litera- 
ture follows. 
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Open Clinical Trials With 
Prescription Yohimbine HCL* 


Macfarlane, Reynolds, and Rosencrantz (1983) 
teported a 50% (10/20) positive response, in 
which six patients returned to normal function 
and four were sometimes able to penetrate and 
ejaculate. Patients’ impotence was not clearly 
organic or psychogenic. Three patients showed 
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recovery rate (38/ 111) on the routine combina- 
tion treatment used previously. Ninety percent 
of patients reporting recovery maintained it at 
a two-year-follow-up. 

Morales et al. (1982) reported a 26% recovery 
rate (6/23) in patients with organic impotence 
due to diabetes and vascular disease. Three pa- 
tients noted adverse effects of nausea, dizziness, 
or nervousness, and three diabetic patients noted 
disappearance of leg and feet paresthesia. 

Chancellor, Bennett, Sonda, and Konnak (1987) 
reported improvement in 38% (87/231), with 
6% (12) showing “complete” improvement. Three 
percent (7/231) had mild adverse effects. The 
authors suggested that better response might be 
achieved with higher than recommended doses. 


Double-Blind Trials 


In a 10-week double-blind trial with 100 patients 
on yohimbine or placebo, Morales et al. (1987) 
reported 21.3% complete response on yohim- 
bine versus 13.8% on placebo; 21.3% partial 
response on yohimbine versus 13.8% on place- 
bo; and 57.4% no response on yohimbine versus 
72.4% on placebo. None of the differences was 
significant. Criterion for impotence was a mini- 
mum of three prior months with failure to ob- 
tain erection sufficient for penetration. There 
was no increase in nocturnal penile tumescence 
in complete responders, despite recovery of erec- 
tion sufficient for intercourse (confirmed by sex 
partner). No side effects or drop-outs were noted. 

Reid et al. (1987) reported a significant effect 
of yohimbine treatment. Total response (com- 
plete and partial) on yohimbine was 62% (18/ 
29) versus 16% (3/19) on placebo. However, 
this finding was confounded by lack of response 
in placebo patients subsequently put on yohim- 
bine on open basis (only one patient showed 
response), suggesting that the placebo group 
was invalid. Total response of both groups on 
yohimbine was 46%. No side effects or drop- 
Outs are reported. 

Susset et al. (1989) reported that 10 of 71 
Patients (14%) recovered normal function in 
a double-blind partial crossover of four-week 
Phases on yohimbine or placebo. Patients had 


a full range of impotence from very severe Or- 
ganic to very mild psychogenic. Higher than 
recommended doses of yohimbine were used: 
from one tablet four times a day (21.6 mg/day) 
up to two tablets four times a day (43.2 mg/ 
day). Fifteen responders reported greatest im- 
provement at maximum dose. Eight responders 
noted greatest response at 32.4 mg/day. Eight 
patients did not complete the study due to ad- 
verse effects at lowest doses and four of 15 pa- 
tients with only partial responses discontinued 
yohimbine due to adverse effects (anxiety, nau- 
sea, dizziness, increased urination, chills, head- 
aches, and vomiting). Positive response to yo- 
himbine declined with more severe organic factors 
and duration of impotence. For mild psycho- 
genic impotence, the positive response was Over 
60%. With the presence of organic factors, com- 
plete or partial responses ranged from 28% to 
0%. Even at the high doses used in this study, 
yohimbine was quite safe. However, other stud- 
ies have shown that severe panic and anxiety 
may occur at doses higher than 20 mg (Charney 
& Heninger, 1986). 

Sonda, Mazo, and Chancellor (1990) report- 
ed no significant differences between yohimbine 
and placebo (16 of 33 [48%] responded to yo- 
himbine versus 10 of 33 [30%] on placebo), al- 
though nine of the 11 patients responding only 
to yohimbine showed increased desire and four 
of 11 had improved orgasm. No change in penile 
blood pressure was observed on yohimbine de- 
spite restoration of usable erections in 16 pa- 
tients (11 on yohimbine alone, five on yohim- 
bine and placebo). 

In summary, studies of the use of yohimbine 
in combination with other drugs have not been 
carefully monitored or reported. Success rates 
of up to 79% are corrected to much lower fig- 
ures when dropouts are counted: about 37%, 
and only about 17% for “excellent” responses, 
which may represent true usable erections. 

Studies of synthetic yohimbine have been care- 
fully conducted and have shown response rates 
from 26% to 34% in organically impotent pa- 
tients compared to about 15% on placebo. Once 
recovery occurred, it was well-maintained. Im- 
provement rates of psychogenically impotent pa- 
tients were better, ranging from 62% to 66% 
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versus about 20% placebo response. However, 
for both groups of patients, complete response 
indicating consistently usable erections was usu- 
ally only half the total improvement rate. The 
31% complete response rate shown by Reid et 
al. (1987) was probably a reliable figure. Pla- 
cebo rates were usually less than half those 
with yohimbine, indicating a true drug effect. 
Synthetic yohimbine tablets seem to be remark- 
ably safe, both initially and during long-term 
use. The well-controlled studies of Morales’ and 
Susset’s groups suggest an improvement rate of 
over 60% for psychogenic impotence, though 
response drops sharply when organic deficiency 
factors are present. 


YOHIMBINE AND ANXIETY 


Despite dysphoric anxiety symptoms usually 
seen with high doses of yohimbine, some sub- 
jects also reacted with erections unrelated to 
arousal. Holmberg and Gershon (1961) injected 
0.5 mg/kg yohimbine into volunteer patients. 
The autonomic effects included facial flushing, 
perspiration, salivation, lachrymation, pupillary 
dilation, nausea, and micturition and defecation 
urgency. Yet, erection was seen in 10-20% of 
the patients. This early report was the first to 
recognize that the extent of these autonomic 
changes was related to pre-existing emotional 
reactivity in some subjects. 

Many years later, during the 1980s, Dennis 
Charney and his colleagues at Yale University 
regarded these autonomic changes as indications 
of the presence of panic reactions in certain in- 
dividuals (Charney, Heninger, & Breier, 1984), 
Panic reactivity is an emotional illness that has 
been differentiated from affective depression and 
generalized anxiety reactions. At higher doses 
(20 mg or higher, single oral dose) yohimbine 
can elicit panic reactions in people already prone 
to such responses, but persons not predisposed 
may feel nothing at all or mild nervousness and 
heart rate increases, 

Redmond, Kosten, and Treiser (1983) noted 
the occurrence of spontaneous ejaculations dur- 
ing panic-anxiety and related such panic and per- 
haps phobia to premature ejaculation in anxious 
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individuals. Yohimbine can also induce Pani 
anxiety states, so that sexual effects during me 
states may work through yohimbine-like action 
Redmond (1985) described a similar effeo, ing 
29-year-old woman with a panic disorder: She 
described an association between her anxiety ang 
sexual arousal. Specifically, she Teported that 
each time she experienced anxiety she concur. 
rently experienced a physical sensation that in. 
volved an intense physical feeling in her genital 
area and down her legs and an urge to Stretch 
her legs to relieve. She described the feelings as 
physically similar to “real” sexual feelings but 
different in that the cognitive and psychic com- 
ponents were minimal. This feeling had never 
led to an orgasm. 

Jacobsen (1991) used yohimbine at a stan- 
dard dose (5.4 mg, 3x/day) to treat 15 patients 
(six women, nine men) who were sexually dys- 
functional due to fluoxetine treatment for de- 
pression. Eleven patients improved within two 
weeks of yohimbine supplementation. Jacobsen 
noted that additional positive responses to yo- 
himbine had been found in a double-blind con- 
trolled trial in progress. Jacobsen’s report con- 
tained the first indication that women could be 
treated for sexual dysfunction with yohimbine. 
A double-blind study by Jacobsen the following 
year (1992) confirmed the benefits. , 

Yohimbine can be expected to generate anxi- 
ety and cardiovascular side effects when com- 
bined with tricyclics. It should never be given 
with MAOIs, because excessive adrenergic stim- 
ulation could cause a hypertensive crisis or other 
severe side effects. 

Charney and Heninger (1986) reported a more 
powerful sexual impact when yohimbine was 
combined with the opiate antagonist naloxone. 
They gave six 5 mg yohimbine tablets together 
with a 1 mg/kg injection of naloxone to six men 
and four women (mean age: 37). These subjects 
were healthy, free of mental illness, and not prone 
to panic reactions. All six men became fully 
erect five to 10 minutes after the addition of 
the naloxone injection, and the erections lasted 
at least 60 minutes. None of the men reported 
any increase in sexual drive. Following naloxon® 
without yohimbine, only three of the six me? 
reported partial erections that lasted no mor 


than 30 minutes. No sexual changes occurred 
on yohimbine alone. Only one woman noted 
increased sexual drive starting 30 minutes after 
the naloxone injection and lasting 60 minutes. 
This woman reported neither an increase in lu- 
brication nor orgasm. The surprising lack of 
genital responses in women suggests a differen- 
tial effect of yohimbine in men and women. 

Overall reactions to the yohimbine-naloxone 
combination were distinctively unpleasant. In- 
creases occurred in nervousness, anxiety, nau- 
sea, palpitations, tremors, hot and cold flashes, 
and dysphoria. Charney and Heninger comment- 
ed that the combination would only be helpful 
for treatment of impotence if it could be used at 
doses that would avoid these anxiety symptoms. 

Routine opiate antagonist treatment for im- 
potence would require that the oral opiate antag- 
onist naltrexone (Trexan) be used instead of 
the injectable naloxone. Mendelson et al. (1979) 
found that the normal therapeutic dose of nal- 
trexone (50 mg oral) produced recurrent sponta- 
neous penile erections for one to three hours in 
three of seven healthy male subjects. However, 
all seven subjects reported dysphoric effects, 
including fatigue, sleepiness, light-headedness, 
faintness, nausea, sweating, and feelings of un- 
reality. Even erection was considered unpleasant 
because it was “inappropriate in the research 
Setting and inconsistent with their volitional at- 
tempts to control sexual ideation.” Such dys- 
phoric symptoms contraindicate the addition of 
naltrexone to yohimbine treatment of impotence. 
(In passing, it should be mentioned that when 
given the chance to control erection-inducing 
brain stimulation, rhesus monkeys usually press 
quickly to turn it off and hardly ever to turn it 
on [Robinson & Mishkin, 1968].) 


YOHIMBINE AS 
ADJUNCTIVE MEDICATION 


Price and Grunhaus (1990) reported a case study 
'n Which yohimbine reversed lack of orgasm/ 
Pi in a 35-year-old man treated with 
pile seas (Anafranil) for obsessive-com- 
dune depressive disorders. Within two 

ginning treatment with clomipramine, 
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the man experienced anorgasmia. The serotonin 
antagonist cyproheptadine (Periactin) was first 
used to restore orgasm. Not only did it fail to 
improve orgasm, it also caused suicidal thoughts, 
hypersomnia, and irritability. The man tried 
to decrease clomipramine dosage on his own 
because of his sexual problem but became more 
depressed. The authors prescribed yohimbine 
to be taken 90 minutes prior to intercourse and 
even ran a short placebo-controlled study to be 
sure that any effect of yohimbine was real. Or- 
gasm occurred normally with 10 mg yohimbine, 
while lack of orgasm returned whenever placebo 
was used. When the dose of yohimbine was in- 
creased to 15 mg, the man even experienced 
premature ejaculation and requested to go back 
down to 10 mg. 

Jacobsen (1991) prescribed 5 mg yohimbine 
three times a day to both men and women pa- 
tients who experienced sexual dysfunction dur- 
ing long-term fluoxetine (Prozac) treatment. Of 
160 patients successfully treated with fluoxetine 
(20-40 mg) for depression, 54 (34%) developed 
sexual dysfunction. Sixteen patients experienced 
decreased desire, 21 experienced decreased sex- 
ual response, and 17 experienced decreases in 
both desire and response. Fifteen patients (six 
woman, nine men) who had developed sexual 
dysfunction were prescribed yohimbine (5 mg/ 
3x/day) while continuing on fluoxetine. Eleven 
of 15 patients (73%) reported complete or par- 
tial reversal of sexual dysfunction within two 
weeks on yohimbine. The other four patients 
reported no difference or discontinued yohim- 
bine due to nausea and anxiety. Jacobsen (1992) 
has further reported favorable results in a pla- 
cebo-controlled trial of yohimbine treatment of 
fluoxetine-induced sexual dysfunction. Adjunct 
yohimbine HCL is now used routinely in clinical 
practice to treat SSRI-induced sexual dysfunc- 
tion. 

Leonard, Morales, and Nickel (1988) report- 
ed the case of a patient treated for impotence 
due to hyperprolactinemia from a pituitary ade- 
nomata. Bromocriptine and supplemental tes- 
tosterone had failed to reverse the impotence, 
but the addition of yohimbine led to complete 
recovery of sexual dysfunction. Quadraccia, Sal- 
vini, Cordani, and Pizzi (1988) used daily doses 
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of oral yohimbine (0.30 mg/kg) together with 
weekly injections of papaverine-phentolamine 
to treat middle-aged men (30 to 60 years old) 
with mild to moderate organic arterial vasculo- 
genic impotence (penile blood pressure index: 
0.60-0.74). Thirteen men completely recovered 
erectile function, six showed partial improve- 
ment (more rigidity), and one man experienced 
no change. 


HERBAL YOHIMBINE (YBRON) 


During 1985-86, the Crenshaw Clinic was fund- 
ed to test an herbal yohimbine (YBRON) extract 
for the treatment of psychogenic impotence. 
The solution was called homeopathic by the man- 
ufacturer and also said to contain a vasodilator 
in a very small concentration typical of homeo- 
pathic drugs. Since we Were not trained in home- 
opathy, we viewed YBRON to be a very low dose 
alcohol extract of yohimbine bark, combined 
with an unmeasurable amount of vasodilator, 
and brewed by the manufacturer’s “classified” 


process (intended to preserve freshness and po- 
tency). 


Overview of Study 


Prior to our studies we obtained an assay of 
the solution, which showed that yohimbine was 
the only active substance in the extract (besides 
alcohol). At the dose we prescribed in the study 
(2/3 of aCC Stopper, 3x/day), the total daily 
he extract was less than 
1 mg when measured against a synthetic yohim- 
extract was taken sub- 


We initially ran a small (10 patients) eight- 
week open pilot trial. Patients with mild to se- 


Provement occurred in eight of 10 patients, and 
Ttemarkable improvement was noted in several 
men, who regained full robust erectile function. 
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Given our “eagle eye” for adverse ef; 
total absence of such side effe, 
remarkable. 
Due to limitations of funding, 
able to conduct a small double-b 
men) of psychogenic impotence, 
no evident physical or mental hea. 
The results of the trial were simi 
figures achieved in successful a, 
studies: 69% (9/13) of the subje 
“much” or “very much” on yohimbine Versus 
33% (4/12 subjects) on placebo. However, due 
to the low number of patients, the results Were 
mostly nonsignificant. The investigator-rated 
overall CGI scores were significantly lower (p 
< 0.05) for yohimbine versus placebo over the 
last four weeks, but there were no significant 
differences in patient-rated improvement scores 
or in the erectile functioning improvement scale, 
There were no significant changes in weight, 
blood pressure, or pulse. Yohimbine did not gen- 
erate anxiety, as it does at higher doses. The 
only side effects due to the drug were complaints 
by some subjects that the solution stained their 
teeth, but these subjects considered this effect 
mild and reversible with cleaning. There was a 
small but significant decrease in glucose levels 
in the yohimbine group (and not in the placebo 
group). Since subjects were not diabetic and 
had normal glucose levels on entry, the meaning 
of this effect was unclear. If yohimbine does 
lower glucose, this may be a benefit for diabetic 
men who may wish to try yohimbine for treat- 
ment of impotence. 

For subjects 60 or older, there was no evident 
difference between yohimbine and placebo (33% 
[2/6] showed positive responses on both yohim- 
bine and Placebo). This may be due to the pres- 
ence of insurmountable, unidentified, organic 
deficiencies in these older subjects. Overall im- 
provement in sexual dysfunction appeared (0 
be due to improvements in sexual desire as Wel 


as erectile function. There were no significant 
differences in ere 
ever, Suggesting 
have been due to 
ments in sexual 
erectile function 
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tion through improvements in desire. (Table 30,2 
reproduces the patient-rated sexual desire inven- 
tory we created to determine changes in this 
area. It may prove useful to both physicians and 
therapists in questioning their patients regarding 
the more subtle areas of sexual function.) Dif- 
ferences between yohimbine and placebo on this 
sexual desire scale were apparent by week 4 and 
significant at week 6 (p < 0.05), but no longer 
significant at weeks 8 and 10, when change 
scores on placebo increased slightly (overall, be- 
tween five and six of the desire-scale items were 
rated as improved by yohimbine-treated subjects 
versus one to two by placebo-treated subjects). 
The small number of study subjects reduced the 
chance of statistical signficance (a minimum of 
60 subjects, 30 on drug and 30 on placebo, should 
be run). The most noteworthy changes in sexual 
desire occurred in the areas of sexual thoughts, 


physical sensations, touching and affectionate 
behavior, and receptiveness to and desire for 
sex. 

There were no significant differences in the 
self-ratings of erection between yohimbine and 
placebo groups, but there was a clear though 
nonsignificant indication that yohimbine sub- 
jects showed greater improvement in achieving 
and sustaining a sufficient erection during inter- 
course. Over the course of the 10-week study, 
sufficient intercourse erections increased from 
0.54/week to 1.50/week in yohimbine-treated 
patients versus an increase from 0.58/week to 
1.00/week in placebo-treated patients. Changes 
in frequency of intercourse were no different 
between yohimbine and placebo. Surprisingly, 
there were no differences between yohimbine 
and placebo groups in the number and grade of 
waking erections (from sleep), and the placebo 


Table 30.2 Crenshaw-Goldberg Sexual Desire Inventory (CGSDI)* 


Compared to the start of the study (the three months prior to the first week of medications), 
evaluate any changes in your sexual life during this week only by checking the appropriate 
column. Circle your mark if the change has been particularly great and noticeable. 


Increase No Change Decrease 


Change in the number of erotic dreams? 
Change in the number of sexual 
thoughts or fantasies? 
Change in sexual ease or comfort? 
Change in sexual confidence? 
Change in how often you initiate sex? 
Change in your receptiveness to sex with 
your partner when he/she initiates? 
Change in touching and/or affectionate 
behavior with your partner? 
Change in enjoyment of sex? 
Change in desire for sex? 
Change in the intensity of sexual feel- 
ings? 
Change in physical sensations in your 
own body which changes your sexual de- 
sire? 
12. Change in intensity of your sex drive? 
13. Change in quality of physical sexual feel- 
ings? 


*Some items may seem redundant but are exploratory, to determine if terms such as intensity of sexual feelines (item 
10) and intensity of sex drive (item 12) mean anything different. As yet, we do not know the best words to express what 
Patients feel 


440 


group showed higher a number and grade of 
waking erections throughout the study. 


Discussion of Results 


The response rate of 69% for yohimbine versus 
33% for placebo was impressive. As noted, such 
a difference is characteristic of antidepressant 
trials that confirm efficacy. The large placebo 
rate of between 30-40% is typical of both impo- 
tence (Benkert, 1975) and antidepressant placebo- 
controlled trials. A placebo response is usually 
as “real” as a response to drug, except in short- 
term trials of four weeks or less, when the effect 
is not so sure. One benefit of a longer trial pe- 
riod, such as was used in the YBRON research, 
is that placebo responses have sufficient time 
to be tested. If there is no relapse over such a 
long period, then one can be relatively confident 
of the response. One of our placebo responders 
recovered and maintained normal erectile func- 
tion, verified by his wife, for the first time in 
30 years (he believed that traumatic experiences 
during the Korean War had caused his sexual 
dysfunction). Therefore, even ineffective drug 
treatment may allow recovery in a certain num- 
ber of patients. 

Since YBRON (sublingual herbal yohimbine 
extract) and synthetic yohimbine appear to have 
complex and often beneficial mental effects on 
sexual arousal, we are curious to evaluate its 
usefulness in treating sexual desire dysfunctions. 
Such dysfunctions often involve masked aver- 
sion, phobia, and depression. While SSRIs may 
be tried in such disorders, these drugs can reduce 
sexual drive and response themselves. The natu- 
ral herbal nature of YBRON could encourage 
its use in patients who are reluctant to take non- 
organic synthetic medications. The herb itself 
may contain additional therapeutic elements and 
safeguards not present in synthetic medications. 
A drawback to herbal preparations is their ques- 
tionable freshness and consistency of the prod- 
uct from batch to batch. The optimal results 
during our initial pilot trial of YBRON may have 
been due to the freshness of the solutions. Due 
to delays in initiating the double-blind trial, the 
YBRON medication sat on the shelf for a few 
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months. Subsequent to the double-blin 
we continued some subjects on open treatmen 
with YBRON, which was not commercially wae 
able at that time. A few subjects reporteq that 
they experienced less benefit with the new Open 
label YBRON. When we checked back with the 
manufacturer, it was learned that these supple. 
mental bottles of YBRON were leftovers from 
the batch mixed for the earlier double-blind Study, 
Consequently, the manufacturer was alerted that 
freshness of the solution may effect its Potency, 
Subsequent to the double-blind study, we have 
treated patients both with YBRON and with 
yohimbine “mother tinctures” supplied by ho- 
meopathic companies and have found that the 
newer the preparation, the more likely it is to 
have a favorable effect. 

During this subsequent treatment of patients 
with herbal yohimbine, a few patients switched 
over to the synthetic yohimbine (Yocon) and 
reported that this form was noticeably less effec- 
tive than the herbal preparation. We have occa- 
sionally used homeopathic formulations of yo- 
himbine (e.g., 2x, 3x, and 6x), which contain 
far less of the drug than the low dose (1x) found 
in YBRON. Though we have found no benefit 
from these true homeopathic preparations, we 
also have little experience with them or with 
homeopathic diagnosis. (We have also failed to 
find any benefit with other homeopathic drugs 
in minute-dose concentrations, including gin- 
Seng, ignatia, and cantharides [Spanish Fly].) The 
YBRON product containing significant amounts 
of yohimbine and a vasodilating herb at a min- 
ute homeopathic dose is the only preparation that 
has appeared effective in double-blind trials. 
Extended clinical experience has shown similar 
yohimbine 1X mother tincture extracts supplied 
by homeopathic manufacturers to be effective. 
Some of our Patients have been on yohimbine 
1X extracts for several years and still notice 4 
decrease in drive and/or erection when they ate 
not taking the herbal supplement. In our trial 
_uProvement (separation from placebo) did not 
ae paths third week and increased yan 
partie sie final Measure, indicating @ pr 

Provement in sexual desire due '? 
YBRON. The Progressive nature of the improv 
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LONGEVITY 


Although yohimbine has not been studied in 
regard to longevity at this time, it has a number 
of beneficial effects that may promote it: The 
specific action of yohimbine (antagonist of al- 
pha, adrenergic neurons) may have an anti- 
depressant effect; it can aid in the control of 
glucose and it also has a synergistic action to 
insulin; yohimbine has an antiplatelet aggrega- 
tion effect (similar to effect of aspirin) and (in 
its herbal form) antiarrythmic effects; it can be 
used to treat orthostatic hypotension and nerve 
degeneration characteristic of diabetes and ag- 
ing, and Raynaud's disease (constricted blood 
flow in fingers and toes); improve attention and 
enhance learning and memory; and indirectly 
affect obesity by antagonizing those chemical 
actions in the body that prevent fat breakdown. 


CONCLUSIONS 


Yohimbine began its modern history as a “com- 
bination” drug. Today, it appears to be return- 
ing in that direction, serving as an adjunctive 
or potentiating medication. With widespread use 
of SSRIs, such as fluoxetine (Prozac), paroxe- 
tine (Paxil), and sertraline (Zoloft), sexual dys- 
function due to psychotropic medications may 
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also become widespread. Suggested adjunct treat- 
ments such as bethanechol and cyproheptadine 
have unpleasant side effects which discourage 
their use. Cyproheptadine can even reverse ther- 
apeutic gains of SSRIs due to its serotonin- 
blocking action. Yohimbine itself has some 
antidepressant properties, so it would be an ex- 
cellent adjunct for preserving sexual function. 

Yohimbine could be a useful oral supplement 
to penile injection therapy. Penile injections do 
not increase sexual drive directly. Yohimbine’s 
sexual effect appears to come from the brain, 
not the penis. Use of yohimbine could comple- 
ment penile injection therapy by providing suffi- 
cient stimulation so that the injections were 
needed less often or not at all. Similarly, yohim- 
bine might also be a valuable adjunct for men 
with penile prostheses who continue to experi- 
ence sex drive disorders. Possibly new, potent al- 
pha, antagonists, such as fluparoxan or delequa- 
mine, will prove to be efficacious and safe in 
current placebo-controlled trials, but these new 
drugs should also be compared to yohimbine, 
which has been used safely for many years. 

The sexual facilitating action of yohimbine 
has been observed chiefly in men: we have used 
yohimbine to treat a few women experiencing 
low sex drive with no effect, but more research 
is needed. Jacobsen’s (1991, 1992) reports of 
beneficial effects of adjunct yohimbine in fluox- 
etine-treated women are fascinating. It could be 
that the beneficial sexual effect of yohimbine is 
testosterone-dependent, so that it may be less 
likely to occur in women. 


Vasodilators: 


Papaverine, Alpha Blockers, 
Vasoactive Intestinal Peptide, 
Topical Vasodilators 


OBJECTIVES 


¢ To identify the mechanisms involved in erec- 
tion 

© To evaluate the advantages, disadvantages, 
and diagnostic applications of pharmaco- 
logical injection erection 

¢ To explore alternatives to injections 


The vascular mechanisms involved in achiev- 
ing penile erection became clear only in the 1980s 
when erection was shown to be produced at will 
by injection of various adrenergic blocker drugs 
and vasodilators into the penile corpus caverno- 
sum. The chief erectile mechanism has been iden- 
tified as the relaxation of smooth muscle within 
the cavernosum, which allows blood to flow in 
and the tissue to expand against the cavernosum 
walls, thereby shutting off veins which drain 
the blood. The detailed inspection of this erectile 
mechanism showed that it was not a hormonal 
phenomenon (one can gain a rigid erection with- 
Out testosterone), and not even primarily a cho- 
linergic parasympathetic function. Instead, erec- 
tion depends primarily upon the integrity of the 
actual penile tissue and simple hydraulic princi- 
ples. We have come to appreciate additional di- 
mensions from the cellular level to the complex 
dynamics of neurotransmitters. 


Vasodilators are substances that dilate blood 
vessels in one part of the body or another. Many 
blood pressure medications operate by central 
vasodilation and peripheral vasoconstriction, 
resulting in conditions that inhibit erection. The 
last decade of research has introduced the ini- 
tially questionable approach of injecting a vari- 
ety of vasodilators directly into the penis in an 
effort to produce a lasting erection sufficient for 
sexual intercourse. Initial reservations among 
urologists and impotent patients seem to have 
been replaced in the 1990s with routine clinical 
use. Recently, topical vasodilators that do not 
require the psychological or physical discomfort 
of an injection have reached the research stage, 
as have patches. Unfortunately, none of the top- 
ical or transdermal techniques stimulate as firm 
and dependable an erection as the injections. In 
fact, they usually do not provide sufficient rigidity 
for penetration. In the meantime, researchers are 
exploring alternate technologies of administer- 
ing the injections. As an extra dividend, vasodi- 
lators for penile injection have demonstrated 
tremendous usefulness in diagnosing the etiol- 
ogy of erection problems. They have illustrated 
new physiologic mechanisms for mediation of 
erection and ejaculation, and in some cases they 


have served as a catalyst for continued func- 
tion. 
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PHYSIOLOGY OF ERECTION 


Until the advent of induced erections via penile 
injections, the majority of urologists and experts 
in the field of human sexuality believed that erec- 
tion was primarily a parasympathetic event me- 
diated through acetylcholine. Investigation of ad- 
renergic influences in men had chiefly involved 
the peripheral ejaculatory mechanism. The ef- 
fect of vasodilators and further evaluation of 
the mechanisms of action involved made clear 
that the dynamics are more complex and that 
the sympathetic nervous system plays a more 
significant role than appreciated previously. 

As noted, erection can be induced by injecting 
drugs into the corpus cavernosum. The mech- 
anism of action of penile vasodilators operates 
by relaxing the circular smooth muscle fibers 
that fill the corpus cavernosum. Their vasodilat- 
ing effect is achieved through varied chemical 
mechanisms, all of which counteract the tonic 
constricted state that characterizes the non-erect 
penile cavernosum smooth muscle tissue. This 
dynamic was first demonstrated in France by 
Virag (1982) using papaverine and more dramat- 
ically in England by Brindley (1983), who in- 
jected himself with phenoxybenzamine. Erection 
will fail to occur if blood flow into the caverno- 
sum from arteries is insufficient, or if there is 
venous leakage so that blood is not held within 
the swollen cavernosum. 

Both of these drugs, papaverine and phenox- 
ybenzamine, block normal adrenergic (NE alpha, 
Teceptor) contraction of smooth muscle. With 
smooth muscle relaxation, blood flows into the 
corpus cavernosum like water into a sponge un- 
til the tissue expands maximally against the resis- 
tance of the tunica albuginea (which is tough, 
like an inner tube or a balloon). In hydraulic 
terms, all that is required to make a man potent 
is that significantly more blood flows in than 
out. However, biochemically and physiological- 
ly, an intricate system is involved that requires 
coordination among nerves, vessels, and tissues 
right down to the endothelial lining. 

In fact, there are more than 30 mechanisms 
currently identified that influence sex (see Chap- 
ter 4). These mechanisms of action that affect 
the target organ are processed in various areas 


of the brain, particularly the limbic area, whey, 
thought and emotion are integrated into cape 
tions and attitudes. Thus these biochemica] Pro- 
cesses can be cancelled, short-circuited, inter. 
fered with, or enhanced by the brain. Injection 
of vasodilators directly into the penis bypasses 
many of these complex higher nervous System 
actions. Though normal erection may occur With 
the injection, the triggering sexual desire and 
stimulation factors mediating erection from the 
central nervous system are missing, 

In recent years, several new sexually dynamic 
endogenous substances have been recognized, 
One is vasoactive intestinal peptide (VIP), which 
occurs naturally in the body and is localized in 
abundant quantities throughout the genitals (of 
both sexes), the uterus, and gastrointestinal tract. 
Since absence of sufficient quantities of vasoin- 
testinal polypeptide has been clearly implicated 
in some forms of impotence, VIP is one of the 
substances that has been injected directly into 
the penis. Prostaglandins (PGE1) were also iden- 
tified as naturally occurring genital transmitters 
involved in erection. They have been used with 
consistent success for penile injections (e.g., 
Prostin), but have the disquieting side effect of 
causing persistent penile pain in up to 30% 
of patients. A new commercial preparation of 
PGE}, alprostadil (Caverject), recently FDA- 
approved and marketed, appears to cause less 
pain upon injection than Prostin. 

Nitric oxide is another new discovery. It, too, 
is a naturally occurring substance involved in 
smooth muscle relaxation and specifically in- 
volved in promoting erection. Produced by the 
cells in the endothelial lining of the blood ves- 
sels, it mediates relaxation on a molecular level. 
It was interesting to observe the manner in which 
the medical community, with the help of the 
press, reacted to this particular discovery. AP- 
parently overlooking the numerous mechanisms 
involved in erectile function, nitric oxide was 
initially labeled as “the cause” of erections and 
its absence responsible for any lack (Gibaldi, 
1993). Again, a brief glance at Chapter 3 clearly 
indicates that nitric oxide levels are just one of 
many factors. At this time, we do not know 
whether there is any difference in penile nitric 
oxide levels between potent and impotent men, 


Vasodilators a 


or whether the nature of nitric oxide release 
varies in functional compared to dysfunctional 


men. 


PHARMACOLOGICAL 
INJECTION ERECTION 


The drugs now being used for pharmacological 
injection erection (PIE) were already on the mar- 
ket though not indicated for this purpose. There- 
fore, penile injection with these drugs did not 
immediately require formal clinical testing and 
FDA approval. Doctors can legally use available 
drugs as they choose, but such use is not offi- 
cially sanctioned. Clinical experience with a va- 
riety of these substances culminated in several 
published reports between 1986 and 1990 (Adai- 
kan & Ratnam, 1988; Brindley, 1986a; Lue & 
Tanagho, 1987; Malloy & Wein, 1988; Tordj- 
man, 1990) which have shown PIE to be gener- 
ally safe and effective in selected patients —at 
least in the short term. Furthermore, freedom 
to explore various drugs has resulted in the 
discovery of more effective drugs, such as pros- 
taglandin El. 

It is important to understand that PIE drugs 
are not considered “aphrodisiacs.” They do not 
work by increasing sexual desire, although im- 
provement in mechanical function can certainly 
improve desire, self-esteem, and activity-level 
indirectly. PIE drugs do not work through the 
brain; their mechanisms are neither psycholog- 
ical nor hormonal. A man can become erect 
through PIE when desire is totally absent and 
sex hormone levels are below normal. PIE drugs 
do not supply the emotional aspect of sex, but 
they may enhance it. Successful injection erec- 
tions do not preclude the need for psycholog- 
ically-oriented sex therapy. On the contrary, 
Injections can be profoundly destructive to a 
woman’s sexual enjoyment if a PIE-treated man 
eliminates romance and foreplay, thinking he 
does not need it anymore, Indeed, removing a 
mechanical problem of long standing may well 
aggravate relationship problems rather than re- 
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Penile injections were discovered as the result 


of a fortuitous medical accident. During the 1970s, 
sexual revascularization surgery was Ssuccess- 
fully developed in Europe. Penile arterial blood 
flow was achieved by connecting abdominal ar- 
teries (from the hypogastric/pudendal arteries) 
to the penile arteries in the corpus cavernosum. 
During one such revascularization surgery, Mi- 
chal, Kramer, and Pospichal (1977) accidently in- 
jected the muscle relaxant papaverine into the 
penile circulation. The patient’s penis became 
erect and remained so for two hours. Over the 
next few years, Wagner and various colleagues 
performed surgical studies on penile vascular 
function during erection. During one of these 
studies (Wagner & Brindley, 1980), large doses 
(40-120 mg) of oral phenoxybenzamine (Diben- 
zyline) caused mild but noticeable penile tumes- 
cence in two of three subjects for 24 to 48 hours. 
From these studies, it became apparent that erec- 
tion was more strongly affected by changes in 
adrenergic stimulation than by cholinergic activ- 
ity in the parasympathetic system, as was for- 
merly believed. 

Subsequently, Brindley (1983) performed pe- 
nile injections on himself with various adrener- 
gic blocking agents and muscle relaxants, includ- 
ing phentolamine and phenoxybenzamine, to 
investigate their influence on erection. He found 
that an injection of phentolamine directly into 
the corpus cavernosum caused a firm erection 
for approximately eight minutes. Among many 
alternatives investigated, Brindley determined 
that phenoxybenzamine caused the most reliable 
and firm erection. He described phenoxybenza- 
mine-induced erections for normal and impo- 
tent men in a 1983 article in the British Journal 
of Psychiatry. These erections lasted between 
30 minutes to 30 hours. However, five of the 
11 impotent men in the study failed to obtain 
full erections. A vigorous 56-year-old, Brindley 
presented his discovery at the 1983 meeting of 
the American Urological Association in Las 
Vegas. Wearing a jogging outfit rather than the 
usual business suit, Brindley described his studies 
with alpha adrenergic blockers and told the au- 
dience that, shortly before his talk, he had in- 
jected phenoxybenzamine into his own penis. 
At that point, he lowered his jogging pants and 
demonstrated his rigid erection! 
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peace | men. He performed penile 
rgections with the muscle relaxant oa iaee 
which also indirectly blocks adrenergic a Tee 
receptor stimulation. Both normal and psyc O- 
genically impotent men experienced crcCHLONS 
lasting one to four hours. Organically impotent 
patients frequently became erect, but their erec- 
tions occurred less reliably, were less firm, and 
did not last as long as those in subjects without 
organic deficiencies. The advantage of papaver- 
ine injections over phenoxybenzamine was that 
erections did not last overly long, reducing the 
risk of priapism. With phenoxybenzamine, pria- 
pism was more common, ejaculation could be 
blocked, and other toxic effects could be ex- 
pected. 

Zorgniotti and Lefleur (1985) reported using 
a mixture of papaverine with a small amount 
of phentolamine. This combination increased 
rigidity when injection with papaverine alone did 
not generate a sufficiently firm erection. This 
mixture proved to be safe and effective for home 
injection. Patients were initially injected in the 
office to determine the effective dose and then 
taught how to inject themselves. Patients were 
routinely advised how to recognize and respond, 
should priapism occur. 

After 1985, urologists throughout the world 
used papaverine and Papaverine-phentolamine 
injections to diagnose as well as to treat impo- 
tent patients. Failure of the injection to cause 
a firm erection was reason to suspect a vascular 
problem — either insufficient arterial blood flow 
or venous leakage. Despite widespread caution 
among many urologists due to the lack of offi- 
one efficacy ae ri lil reports 
injection erection durin, 2 pharmacological 
1986 and 1987 were pees a eee 
ical experience was doc ee en iieleny 

: ‘umented in several arti- 
cles published from 1988 to 1990, PIE became 
accepted clinical practice among some urologists. 
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chogenically impotent patients as wel] a8 phys 
logically impotent ones, bypassing therapy > 
risking long-term tissue complications tog 
multiple injections over time. 

In 1987, PIE research advanced the field. gf 
sexual pharmacology by introducing a ney, Pep. 
tide, prostaglandin El (PGE), into Clinical prag. 
tice. PGE1 (Prostin, Provastan, Alprostadil) js 
a vasodilating peptide found naturally in the De. 
nis. Problems with papaverine injections, such 
as priapism and local fibrosis, appear infrequent. 
ly or not at all with prostaglandin injections, 
In addition, the use of a natural vasodilating 
erectile substance removes some of the stigma 
of artificiality from the injection procedure, 
Furthermore, PGE1 can generate a more “natu- 
ral” erection than papaverine, and the corpus 
spongiosum and glans become firmer. The avoid- 
ance of priapism with PGE1 was reported by 
Ishii et al. in 1986 in Japanese trials with 88 
patients and confirmed by Stackl, Loupal, and 
Holzmann (1988) in 112 patients. While papay- 
erine-phentolamine mixtures are still the most 
commonly used preparations, PGE] is becom- 
ing increasingly popular. Some urologists (Floth 
& Schramek, 1991) now use papaverine in com- 
bination with PGE1. 


Side Effects 


Numerous side effects limit the desirability o! 
PIE-induced erections and the treatment pop» 
lation: Penile injections should not be used i" 
cases of psychogenic impotence or to extend the 
duration of erection in men who ejaculate 6) 
quickly. Though documented dysfunctional ee 
icity is rare, tissue damage (scarring and fibrost) 
from repeated injections can eventually cause 0” 
struction of blood vessels, curvatures due t0 ie 
tractures, chronic pain from irritation, a 
mation, and/or infection (chronic oF << 
Priapism can be controlled or prevented if 4 2 
tient is properly educated, but it can also © tly 
irreversible damage if not corrected ss 
and properly. In addition, there have bee? re 
Teports of cerebrovascular accidents (str ent 
associated with the systemic effects of the it do 
vasodilators used for PIE. The chemicals 


ee 


a 


not stay quarantined in the penis, but seep into 
the general circulation with the potential to af- 
fect other parts of the neurovascular system. 

Short-term adverse effects include (Lue & 
Tanagho, 1987): 


¢ bleeding at the injection site (sometimes 
requiring compression on the spot for one 
to two minutes) 

¢ bruising (transient) 

e facial flushing 

¢ orthostatic hypotension (dizziness upon stand- 

ing) 

pain at the penile glans during or after in- 

jection (may be brief or can persist for 

more than a day) 


priapism for more than six hours that may 
be painful 


¢ retarded ejaculation/orgasm 


blood is shunted away from the caverno- 
sum during pelvic movement (the “pelvic 
steal” syndrome) 


epinephrine flow due to nervousness com- 
petes with PIE-induced smooth muscle re- 
laxants 


* other concurrent medications may prevent 
effectiveness of PIE 


Note that the possibility of priapism contin- 
ues to be a drawback to treatment with papaver- 
ine, Papaverine/phentolamine, and especially to 
phenoxybenzamine; persistent penile pain is the 
chief drawback of PGE]. (Hopefully, this will 
be minimized by availability of the alprostadil 
freeze-dried preparation [Caverject].) 

Long-term adverse effects include: 


fibrosis and scar tissue in corpus caverno- 
sum (may be worse in diabetics) 


angulation due to scar and plaque forma- 
ton on the tunica albuginea 


smooth muscle hypertrophy within the cor- 
Pus cavernosum (found in monkeys) 


increase in intracellular filaments 
abnormal liver function tests 


Vasodilators 


¢ veins do not close down completely or leak 


© there is decreased arterial blood inflow due 
to atherosclerosis or other artery disease 


© penile expansion is prevented or restricted 
by Peyronie’s disease plaques 


These progressive changes may cause irre- 
versible impotence over time, requiring a surgi- 
cal implant for a return to sexual function. In 
addition, some women are disturbed by the no- 
tion of a chemically-induced erection, just as they 
are by the mechanical implant. Without therapy, 
couples are not likely to adjust to enjoy the revival 
of erectile function. Turner et al. (1992) reported 
that of 106 men starting self-injection therapy, 
only 42 completed 12 months; 64 (60%) dropped 
out before 12 months. 

Pharmacological injection erection is contra- 
indicated for the following populations: 


© patients on neuroleptics 

© patients on alpha, adrenergic blocking an- 
tihypertensives (such as prazosin) 

* patients with coagulation defects and those 
on anticoagulant medication (such as cou- 
madin) 

* patients with sickle-cell anemia 

patients who are extremely nervous or anx- 
ious 

© patients who cannot learn the injection 
technique 

* patients prone to dizziness, flushing, or 
orthostatic hypotension after injections 


© patients with active genital infections 


patients with current alcohol or drug-abuse 
problems 


* patients with a history of stroke 


One side effect increases the desirability of 
this procedure: PIE facilitation of spontaneous 
(non-PIE) erection. Several urologists outside 
the United States have noted that spontaneous 
erections adequate for intercourse may occur 
after one or more PIE erections (Aravena & 


Bustamente, 1986; Bahren, Scherb, Gall, Becker 
& Holzki, 1989; Kiely, Blank, Bloom, & Wi 


il- 
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5, & Goldie, 1987; 


: - Ki William 
liams, 1987; Kiely, MT a Virag, 1984; Wag- 


Virag, Frydman, Legman, & Se eat 
ner, 1985; Watters et al., 1988). In ; 

4 ti i ection even im- 
Virag’s patients (Virag, 1982), er pinent 
proved at home between injections (whic es 
given at the clinic, months apart), perhaps & 
cause the vascular pathways were opened by the 
forceful, chemically-induced circulation. This 
increase in spontaneous erection may last for a 
few days, weeks, or months. When the effect has 
faded, another single PIE injection can again 
trigger this response. Increased erection after 
and between injections occur in both organically 
and psychogenically impotent men, but are more 
frequent in psychogenic patients. Return of func- 
tional erections without need for injection, at 
least some of the time, was reported in the Unit- 
ed States by Marshall, Breza, and Lue (1994) 
and Marshall and Lue (1993) in 35-40% of their 
subjects, indicating improved blood flow and 
smooth muscle function after long-term intra- 
cavernosal therapy. 


Diagnostic Applications 


During the past eight years, PIE research has 
provided greater understanding of erection phys- 
iology and it has become an invaluable diagnos- 
tic tool that is used for many purposes: 


* to determine whether there are venous leaks 
preventing firm erections (Castillo, Bar- 
log, Perfetto, Cartagena, & Sufrin, 1986) 


* to inspect penile curvature and deformity 
in Peyronie’s disease in the office setting 


* to differentiate neurogenic from vascular 
organic impotence* 


* to facilitate visualization (arteriography) 


of the pudendal artery system (Lue & Ta- 
nagho, 1987) 


* to diagnose the “pelvic steal syndrome” 


———— 


*If full, firm erection occurs within 10 minutes and lasts 30 
minutes or more, one can assume that the vasculogenic sys- 
tem is not the cause of impotence: blood flow and wala 
closure are adequate. However, failure of erection does not 
necessarily identify a definite vascular problem; nervous . 

tients who fear injection can defeat erection bys ‘mpathi ae 
stimulation (epinephrine response). ee 


AVAILABLE PIE DRUGS 


Papaverine and 
Alpha-Adrenergic Blockers 


Papaverine, an opium derivative, has been the 
mainstay of PIE therapy. It serves as a smooth 
muscle relaxant through phosphodiesterase jp. 
hibition, elevation of cyclic adenosine monophos- 
phate, and attenuation of alpha-adrenergic re. 
ceptor mediated contraction. Doses range from 
5 mg for neurogenically impotent sensitive pa- 
tients to 80-120 mg in patients with severe vascu- 
logenic impotence. Urologists in the United States 
prescribe 15-30 mg papaverine mixed with 0.5-1 
mg phentolamine (Regitine). This combination 
was first reported to be effective by Zorgniotti 
and Lefleur (1985). In a 15-patient study by 
Stief and Wetterauer (1988), 87% (13 patients) 
achieved full erection with a 15 mg papaverine 
and 0.5 mg phentolamine combination, com- 
pared to 40% (six patients) on papaverine alone; 
one patient responded to phentolamine alone. 

Papaverine must be given in an acidic low 
PH (under 4) solution, because it precipitates 
out of solution when the PH factor is higher. 
Phentolamine requires only a slightly less acidic 
solution. In contrast, PGE1 comes in a moder- 
ate PHS solution and remains stable when the 
solution is buffered to higher alkaline levels (Seid- 
mon & Samaha, 1989). Overly acidic solutions 
can burn genital tissue. Monkeys given several 
papaverine injections have shown corporal fi- 
brosis (Abozeid et al., 1987). 

Sidi, Cameron, Duffy, and Lange (1986) and 
Allen and Brendler (1988) used the standard Zor- 
gniotti combination of 25-30 mg papaverine 
with 0.5-1 mg phentolamine to show that vascu- 
logenically impotent patients may fail to respond 
to PIE treatment. Sidi et al. found that 100% of 
neurogenically impotent patients showed ade- 
quate erection, compared to 66% of vasculogen- 
ically impotent patients. Similarly, Allen and 
Brendler found 100% response in neurogenic 
patients, compared to 60% in vasculogenic pa- 
tients. Fifteen of 17 (88%) psychogenically im- 
potent patients showed adequate erection in 
Allen and Brendler’s study. The failure of psy- 
chogenically impotent men to respond to PIE 
Injections may be due to anxiety during the 


procedure, which produces excessive adrenergic 
sympathetic activity (Granata, Carani, Del Rio, 
& Marrama, 1994). 

In France, Virag, Shoukry, Floresco, Nollet, 
and Greco (1991) still use papaverine (20-40 
mg) alone for the majority of cases of patients, 
particularly in the psychogenic impotence. The 
rest are treated with a mixture of papaverine 
and alpha-adrenergic blockers or vasodilators 
(ifenprodil or nicergoline) or a special mixture 
of papaverine with five other drugs (Ceritine). 
The Ceritine solution contains about 5 mg pa- 
paverine mixed with small amounts (0.006-.2 
mg) of yohimbine, piribedil (a dopaminergic 
stimulant), ifenprodil, dipyridamole, and the 


byy | anticholinergic drug atropine. Other mixtures 

ay | of such drugs will no doubt be developed eventu- 

ie ally by individual urologists and pharmaceutical 

? ; companies. 

ati, 

ei Phenoxybenzamine 

nd (Dibenzyline) 

a or Phentolamine 

pe ‘ 

isi Although it has more adverse effects and has 

bse been found to be carcinogenic in animals, phe- 

i noxybenzamine can induce adequate erections 
when there is no response to high-dose papaver- 

4 ine or high-dose papaverine combined with phen- 

tolamine (Brindley, 1987). Phenoxybenzamine 

4 is not available in injectable form in the United 

la States, In its oral formulation (Dibenzyline), it 

sd may cause increased tumescence but is appar- 
ently unable to generate a useful erection or treat 

‘iY erectile dysfunction. However, it has been used 

é! in selected patients as a treatment for premature 

fd ejaculation. (Papaverine does not generate or 
increase erection when taken orally.) Phentol- 
amine taken orally or sublingually may also 

i! induce erections without direct injection (Gwin- 

; up, 1988; Zorgniotti, 1992). 

f 

i 

; Prostaglandin E1 (PGE1) 

Prostaglandins are found naturally in the penis. 

j PGEI is well-known among health food users; it 

Is metabolized in the body from gammalinolenic 

acid (GLA, evening primrose oil) supplements. 
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In the United States, PGE] is available as inject- 
able alprostadil (Prostin VR pediatric). Its FDA- 
approved indication is to aid in the treatment 
of pediatric heart defects by keeping arterial 
ducts open until corrective surgery can be per- 
formed. As with other PIE drugs, it is not FDA- 
approved for use in erection injections and such 
use is discouraged by its manufacturer. How- 
ever, clinical trials on a specially prepared PGE1 
solution that minimizes pain and toxicity have 
been successfully completed by Upjohn, and 
this solution should be marketed in the United 
States during 1995. 

After reports of PGE] use in penile injection 
treatments appeared in Japan and Europe in 
1987, American urologists began using Prostin 
as an alternative to papaverine and alpha-adre- 
nergic blockers. Its initial appeal was the appar- 
ent lack of priapism as a side effect. Also, due 
to its natural presence in the penis, it was not 
expected to cause fibrosis during extended use 
(Stackl et al., 1988). 

Human and rat penile tissue produces prosta- 
cylin, which is similar in action to PGE1 (Jer- 
emy, Mikhailidis, & Dandona, 1987). Several 
findings have indicated a relationship of PGE1/ 
prostacyclin to penile erection: 


° Prostacyclin penile production is reduced 
in diabetic rats (Jeremy, Thompson, Mik- 
hailidis, & Dandona, 1985). 


© Cigarette smoke extracts inhibit penile pros- 
tacylin production (Jeremy, Mikhailidis, 
& Dandona, 1986). 

¢ Cholinergic activity, which can trigger erec- 
tion and vasodilation, also stimulates pros- 
tacyclin synthesis by penile tissue (Jeremy, 
Morgan, Mikhailidis, & Dandona, 1986). 


Papaverine has been shown to enhance pros- 


taglandin responses in penile tissue (Virag 
& Adaikan, 1987). 


PGE1 directly relaxes penile CC muscle 
(Adaikan, 1979) and inhibits alpha-adre- 


Nergic action in CC muscle (Adaikan & 
Ratnam, 1987), 


Other forms of Prostaglandin produced in 
human penile CC (Roy, Tan, Kottegoda, 
& Ratnam, 1984), such as PGF2a and 
PGE2 (at low doses), can contract penile 
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smooth muscle in contrast to PGE a 
sistent vasodilatory action (Adaikan, 5 


e In common with papaverine, PGE}! in- 


creases cyclic adenosine monophosphate 
in body tissue (Virag & Adaikan, 1987). 


Ishii et al. (1986) first reported use of PGE1 
in PIE treatment of organic impotence. In a 
larger study, Stackl et al. (1988) showed a 68% 
response rate (143/210); neither priapism nor 
fibrosis was observed. Subsequent double-blind 
trials showed equal or greater success with PGE] 
in comparison to papaverine or the papaverine- 
phentolamine combination (Lee, Stevenson, & 
Szasz, 1989; Mahmoud, Dakhli, Fahmi, & Abdel- 
Aziz, 1992; Sarosdy, Hudnall, Erickson, Har- 
din, & Novicki, 1989). 

Clinical experience has shown that some pa- 
tients become erect with both drugs, neither drug, 
or with only one and not the other. Erection 
may have a slower onset with PGE1, but PGE1 
erection may achieve greater fullness and blood 
flow than with papaverine (Chen, Hwang, & 
Yang, 1992; Hwang, Lue, Yang, & Chang, 1989). 
Stack et al. (1988) found that length of erection 
was more closely related to PGE1 dose than had 
been found with papaverine. Consequently, dose 
could be adjusted flexibly and reliably for the 
desired degree of erection. Although the typical 
recommended dose for PGE] injection is 10 to 
40 ug, Godschalk, Chen, Katz, and Mulligan 
(1994) found that 70% of 17 patients injected 
required five yg or less for a rigid erection. They 
recommended a starting dose of 2.5 ug prosta- 
glandin El (Alprostadil), with increments of 2.5 
ug until rigidity occurs. 

However, complications do occur with PGE1 
injections that can be quite disturbing. Extended 
dull pain in the penis immediately following in- 
jections in about 10-30% of patients has caused 
many patients to prefer papaverine. This ex- 
tended pain sensation may be unavoidable in 
pees Patients due to the fact that prostaglan- 
ar mole ae pain (aspirin and ibupro- 
The new pce ae Prostaglandins). 
PGE], aprostadil (Ca ag Sees 
less pain than pri aie keane apa 
(Goldstein 1994), se eee fomrlations 

5 ). Godschalk, Chen, Katz, and 


Mulligan (1994) observed pain with only 199, 
of injections of this new formulation, but ted 
low doses of 10 yg or less. Erection adequat 
for intercourse was achieved in only 66% of a 
subjects, with an average rigidity of 59%. 

Broderick and Lue (1989) found incidents of 
prolonged erection (four hours or longer) in 9% of 
patients (11/120) injected with PGE1, Priapism 
due to PGE1 injection has subsequently been 
noted by Stackl, Hasun, and Marberger (1990) 
in one of 550 men and by Schramek, Dorninger, 
Waldhauser, Konecny, and Porpaczy (1990) in 
four of 149 men. Prolonged erections due to 
PGE1 may spontaneously resolve without the 
damage that occasionally occurs with papaver- 
ine and papaverine-phentolamine erections. 

PGE1 must be refrigerated and is more ex- 
pensive than papaverine and alpha-blockers, 
Careful adjustment to the lowest necessary PGE 
dose could help reduce its expense. Many urolo- 
gists have mixed papaverine-phentolamine and 
PGE1 together into a stock solution that often 
works better than any of them separately and 
allows lower doses of each (Floth & Schramek, 
1991; Zorgniotti & Lizza, 1991). 


Vasoactive Intestinal Peptide (VIP) 


Vasoactive intestinal peptide (VIP) is a naturally 
occurring peptide neurotransmitter abundant in 
human genital tissue (Ottesen, Moller, Willis, 
& Fahrenkrug, 1982), in the human lumbosacral 


many to be the noradrenergic, noncholinergi 
parasympathetic nerve transmitter that mediates 


vascular and smooth muscle relaxation previ- 
ously associated solely with cholinergic action. 
Ottesen, Wagner, Virag, and Fahrenkrug (1984) 
found large increases of vasoactive intestinal 
peptide in eight of nine men stimulated to erec- 
tion with PIE or visual sexual stimulation. Simi- 
larly, Dixson, Kendrick, Blank, and Bloom (1984) 
showed VIP elevation in the corpus cavernosum 
of rats following erection induced by touch stim- 
ulation, but not when erection was induced by 
electrical stimulation without touching. How- 
ever, Kiely, Blank, Bloom, and Williams (1987) 
found no change in human genital VIP levels 
during PIE-induced erections or erections in- 
duced by touch or visual sexual stimulation. 
As a pharmacological injection erection drug, 
VIP induces only moderate tumescence without 
producing sufficient rigidity for intercourse. Wag- 
ner and Gerstenberg (1988) failed to generate 
adequate PIE erections in patients, despite the 
use of doses up to 60 micrograms (doses of 2- 
4 micrograms are usually tested). However, VIP 
injections could induce adequate erections when 
augmented with sexual stimulation, including 
vibration of the penis. The authors concluded 
that VIP injections could “prime” the penis for 
sexual intercourse. Kiely, Bloom, and Williams 
(1989) reported tumescence without rigidity with 
e(H VIP injections (2-4 micrograms) in both psycho- 


; genically and organically impotent men. How- 
yo ever, inadequate erectile responses to papaver- 
(i ine or papaverine-phentolamine CC injections 
iy were improved to sufficient rigidity by addition 


ea of 2-4 micrograms VIP. Combination phentol- 
i? amine-VIP injection yielded tumescence but not 
pi rigid, usable erection. The authors hypothesized 
g that erections with phentolamine and VIP were 
i inadequate because these drugs did not suffi- 
f ciently increase arterial blood inflow. In con- 
é trast, aided by the sexual stimulation of partners 
A adequately rigid erections for intercourse were 
f reported by Gerstenberg, Metz, Ottesen, and 
Fahrenkrug (1992) with 30 uw VIP and 0.5-2.0 
mg phentolamine combination injections. Roy, 
Petrone, and Said (1990) conducted a placebo- 
controlled double-blind study with VIP injec- 
ons in 24 men (50-70 years old) with organic 
Or psychogenic impotence. Penis length and di- 
ameter increased significantly with 400 pmol 
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VIP compared to placebo, but rigidity was slight 
and not sufficient for intercourse. 

The combination of VIP with PGE1 might 
be desirable, since both of these peptides are nat- 
ural endogenous genital transmitters involved 
in erection. Unfortunately, PGE] is expensive and 
VIP is even more expensive and commercially 
unavailable at this time. Furthermore, VIP is 
unstable in solution and difficult to handle and 
store (Roy et al., 1990). Consequently, VIP may 
remain a research tool rather than a clinical 
resource. 

VIP has a fascinating association with oxyto- 
cin that makes it relevant to female sexual func- 
tion. Oxytocin secretion during lactation re- 
leases VIP, and both oxytocin and VIP facilitate 
prolactin release (Stock & Uvnas-Moberg, 1985). 
During breast-feeding, oxytocin, VIP, and pro- 
lactin are released (Eriksson & Uvnas-Moberg, 
1990; Ottesen, Schierup, Bardrum, & Fahren- 
drug, 1986) and, indeed, VIP is a potent releaser 
of prolactin (Ottesen et al., 1981; Rostene, 1984). 
In women, estrogen sensitizes responses to VIP, 
oxytocin, and prolactin. Palle, Bredkjaer, Fah- 
renkrug, and Ottesen (1991) have shown that 
VIP loses its ability to increase vaginal blood 
flow after menopause, but VIP-induced blood 
flow is restored by estrogen replacement. VIP 
could also be responsible for the brief genital 
increase in prolactin during coitus, which appar- 
ently is distinct from the prolactin elevation that 
decreases sexuality when chronically elevated 
(Drago & Scapagnini, 1983). 

Given that coitus and nursing are both stimu- 
lated by the brain MPO active sex center, the 
mutual facilitation of VIP and oxytocin suggests 
an intimate physiological relation between reac- 
tions of the breasts and genital vasodilation. 
VIP is as abundant in the female genitals as in 
male genitals and greatly increases during vagi- 
nal and clitoral arousal (Ottesen, 1983). During 
coitus, VIP secreted in the vagina could conceiv- 
ably stimulate VIP secretion in the inserted male 
penis, and vice-versa. Since VIP causes amnesia 
similar to oxytocin (Flood, Garland, & Morley, 
1990), VIP and oxytocin together may contrib- 
ute to the sweet forgetfulness characteristic of 
intensely affectionate sex. 


It is not unusual to find that intercourse ac- 
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ection via pharmacolog- 
Je. With PIE, touching 


and communication are not as need a 
man to achieve and sustain erection. - ~ 
PIE treatment from urologists can underml : 
sex therapy. Consideration of a common ma 

and female genital action of VIP that is stimu- 
lated by touch and sexual activity could remove 
some of the mechanical coldness that “injected 

sex connotes. When a man feels vulnerable and 
a woman feels obligated, romance can be ruined 
by a needle. Expert psychotherapy can help light- 
en the mood and bring perspective to preserve 
passion in the face of such intrusive treatment. 


tually decreases when er! 
ical injection is availab! 


ALTERNATIVES 


Tables 31.1 through 31.5 review the actions 
of drugs involved in pharmacological injection 
erection treatment. Some of these drugs have 
different effects when taken orally (for example, 
L-dopa) or injected systemically (for example, 
idazoxan). Drugs inducing non-rigid, unusable 
tumescence/erections (such as calcium channel 
blockers) are often misleadingly cited for their 
vasodilating PIE erectile properties. PIE with 
yohimbine has not been tested in humans, but 
research in animals indicates that yohimbine 
does not produce erection or tumescence when 
injected directly into the corpus cavernosum. 
Phenoxybenzamine is currently considered too 
strong and toxic. The most promising vasodi- 
lating substances available, but not yet tested 
in humans, are pinacidil (a potassium channel- 
opener antihypertensive) and adenosine (an en- 
dogenous sympathetic-inhibiting neurotransmit- 
ter). Peptide substances such as PGEI and VIP 
appear to be the safest for extended use, but 
since they are not a clinically available combina- 
tion, papaverine is still the most widely used 
PIE drug. None of these drugs directly increases 
sexual desire; their erectile effect is local and 
mechanical. 

Nessel (1994) reports successful use over 10 
weeks of daily oral yohimbine (5.4 mg tid.) 
combined with oral pentoxifylline (400 mg tid.) 
in seven of 10 men (40-63 years old) originally 


referred for injection therapy. No anh 
side effects were observed for this inter 
combination of oral therapy. 


icant 
€sting 


TOPICAL VASODILATORS 


Much of the information on topical vasodilators 
was learned by accident, sometimes in unortho. 
dox ways. An amusing but important case study 
of erection induction by transdermal nitrate was 
reported by Talley and Crawley in 1985 in a 
brief letter to the editor. 

A 53-year-old man treated with transdermal 
nitrate patches for atherosclerotic heart disease 
noticed that the side effect of headaches did not 
occur if he placed the patches lower than his 
chest. As a result, he experienced a semi-rigid 
erection and subsequently had intercourse. After 
intercourse, his wife experienced a severe head- 
ache that was attributed to absorption of nitrate 
from his ejaculate through her vagina. 

Positive experiences with cavernosum-injected 
vasodilators during the early 1980s encouraged 
testing of topical nitroglycerin preparations to 
produce erection in impotent patients. Lue and 
Tanagho (1987) reported vasodilation after ni- 
troglycerin injections in humans, monkeys, and 
dogs. An earlier article (Mudd, 1977) had re- 
ported use of sublingual glyceryl trinitrate nitro- 
glycerin tablets to treat impotence in a 56-year- 
old depressed heart-disease patient. The patient 
had serendipitously noted the first spontaneous 
erections in more than two years while he was 
using sublingual glyceryl trinitate to treat acute 
chest pain. Erections continued to occur over 
several weeks soon after taking the sublingual 
nitrate, and the patient was able to have inter- 
course despite lack of sexual desire and occa- 
sional pain during erections. 

/ Reports of erection induction in impotent pa- 
tients were made by two urologists at the 1987 
American Urological Association meetings (Go- 
dec, Narkhede, & Tomasula, 1987; Owen et al., 
1987). Godec et al. (1987) compared erections 
induced through nitroglycerin 2% ointment (Ni- 
trol Ointment) in 12 of 15 impotent patients to 
those produced by artificial erection by injection 


Table 31.1 P/E Resulting in Rigid and Usable Erection 


Drug Drug Type 


Phenoxybenzamine —_Non-selective alpha blocker 


(Dibenzyline) 
PGEI Prostaglandin 


Papaverine cAMP phosphodiesterase 


inhibitor 
Ceritine Combination: papaverine and 
five other drugs 
Nitroglycerine Vasodilator 
Adenosine Endogenous antiarrhythmic 
Ketanserin Alpha, antagonist/5-HT, 


blocker 


1-4 mg 


5-20 micrograms 


10-80 mg 


12-40 units: 


5-20 mg papaver- 


Reference 


Comment 


Brindley, 1986a; 
Tordjman, 1990 


Brindley, 1986a; 
Tordjman, 1990 
Brindley, 1986: 
1990; Virag et al., 1991 


Virag et al., 1991 


ine; minute doses of other 


drugs 
Unknown 


20-200 micrograms 


5 mg 


Lue & Tanagho, 1987 


irag et al., 1991; 
Takahashi et al., 1990. 
Adaikan & Ratnam, 1988; 
Takahashi et al., 1990 


ordjman, 


Most rigid and long-lasting 
but toxic; some tumescence 
with systemic injection 

Least toxic, most natural, but 
often painful 

Often supplemented with 
alpha-blockers like phentol- 
amine 

Injection pen (Cerinjet) avail 
able) 


Used topically; mild effect as 
ointment 

Weak human effect; strong re- 
laxant effect in dogs 


Table 31.2 PIE Resulting in Briefly Rigid but Unusable Erection 


Comment 


Drug Drug Type Dose Reference 

Phentolamine Alpha-blocker (mainly NA-1) 5-10 mg Brindley, 1986a; Gwinup, Rigid less than ten minutes; some 
(Regitine) 1988; Tordjman, 1990 fect taken orally 
Thymaxomine Alpha, blocker 5-10mg Brindley, 1986a 
Moxisylyte Alpha, blocker 10-30mg —_ Buvat, Lemaire, Buvat- 
Herbaut, & Marcolin, 1989 
Ifenprodil (Vadilex) Alpha, blocker 5-20mg _-Viragetal., 1991 Used in France like phentolamine as 
papaverine adjunct 
Verapamil (Calan) Calcium channel-blocker/ 1-5 mg Brindley, 1986a Rigid less than five minutes 
alpha, blocker 
5-10 mg Brindley, 1986a Initially rigid for few minutes, fol- 


Imipramine (Tofranil) Tricyclic anti-depressant 
(also alpha, blocker) 


Naftidrofuryl Smooth muscle relaxant 


20-25 mg 


lowed by shrinkage 


Brindley, 1986a 


Table 31.3 PIE Resulting in Tumescence Only/Not Rigid 


Comment 


Drug Drug Type Dose Reference 
Vasoactive intestinal peptide Peptide neurotransmitter 2-4 microgram _Kieley et al., 1989 Effect increased by genital 
200-400 pmol stimulation; augments pa- 
paverine 
Adenosine Antiarrhythmic Unknown Tordjman, 1990; Virag, 1989 Possible rigid effect in few pa- 
tients 
Dipyridamole Antiarrhythmic/adenosine Unknown Tordjman, 1990 Anticholerinergic; some nega- 
(Persantine) stimulate tive sexual effects when 
taken orally; augments 
adenosine CC erection 
Lignocaine Anesthetic 20-40 mg Brindley, 1986 
Salbutamol Beta; agonist 0.4 mg Brindley, 1986a; Tordjman 
1990 
Moxisylyte Alpha, blocker 10 mg Buvat et al., 1989 Effect increased by genital 
stimulation 
« _ Nicergoline Alpha, blocker 5 mg Buvat, Lemaire, Marcolin, De- 
i haene, & Buvat-Herbault, 
1986; Tordjman, 1990 
Nifedipine (Adalat) Calcium channel-blocker Not given Tordjman, 1990 Minor or no effect 
Bethanechol Cholinergic stimulant Not given Leyson, 1987 


(Urecholine) 


Table 31.4 Pie Resulting in No Erection 


Drug Drug Type Dose Reference Comment 


Neostigmine Cholinergic stimulant 0.25-5 mg Brindley, 1986b  Tumescence with systemic in- 
jection (0.45 mg) 


Atropine Cholinergic blocker 0.3-0.6mg Brindley, 1986b 
Hydralazine Vasodilator antihypertensive 10-16 mg Brindley, 1986a 
(Apresoline) 
Propranolol (Inderal) Beta-blocker antihypertensive 0.3-0.6mg —_Brindley, 1986 
Idazoxan Alpha, antagonist 0.5-2 mg Brindley, 1986a Tumescence with systemic in- ( 


jection 
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Table 31.5 PIE Resulting in Prevention or Reduction of Erection 


jection (0.45 mg} 


Drug Drug Type 


Dose 


Reference 


Comment 


Phenylephrine Adrenergic/sympathetic stimulant 


Epinephrine Adrenergic/sympathetic stimulant 
Metaraminol Adrenergic/sypathetic stimulant 


Ephedrine (Sudafed) Adrenergic/sympathetic stimulant 


Dopamine Adrenergic/sympathetic stimulant 

L-Dopa Adrenergic/sympathetic stimulant 

Imipramine Adrenergic-uptake inhibitor 
(Tofranil) 

Guanethidine Adrenergic release/depletor 
(Ismelin) 

Cigarette smoking Nicotine stimulant 


10 mg 


Img 
0.6-4 mg 


50-100 mg 

0.010 mg 

Not given 

10mg 

1-20 mg 

2 cigarettes prior to 


CC papaverine in- 
jection 


Sidi, 1988; Zorgniotti & Lizza, 
1991 

Malloy & Wein, 1988 

Brindley, 1986a 


Lue & Tanagho, 1987; Zorgniotti 
& Lizza, 1991 

Zorgniotti & Lizza, 1991 

Leyson, 1987 

Brindley, 1986a 


Brindley, 1986a 


Glina et al., 1988; Juenemann et 
al., 1987 


Possibly toxic, unpredictable 
duration of action 

Some erection reduction taken 
orally (30-60 mg) 


Delayed effect; occurs one 
hour after initial erection 

Initial effect; later slight tu- 
mescence noted 

Reduces CC rigidity acutely 
and chronically in dogs 


_ 
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induced erections showed a 


of fluid. Nitroglycerin-1 Spee ee 


mean erection of 47% compare 
ion. 

The Kingston, Ontario research group of Mo- 
rales, Owen, Surridge and their colleagues (Owen 
et al., 1987) tested nitroglycerin-2% ointment 
on the penis versus placebo on 30 impotent 
patients during erotic visual stimulation tests in 
which erection was measured by strain gauges. 
Twenty-six (85%) patients developed better erec- 
tions with topical nitroglycerin ointment than 
with placebo ointment. In a published article 
on this study, Owen et al. (1989) noted equal 
response to topical nitroglycerin ointment in 
psychogenic and organic patients. Nitroglycerin 
erections were 36% of maximum artificial erec- 
tion and 56% of maximum NPT erections. The 
authors noted that nitroglycerin must be applied 
directly to the penis. 

In a later study of 140 impotent patients by 
the Kingston urological group (Heaton, Mo- 
rales, Owen, Saunders, & Fenemore, 1990), top- 
ical glyceryl trinitrate applied to the penis pro- 
duced a mean increase in penile arterial dilation 
of 47%. Six men requested prescriptions for 
self-administration of glyceryl trinitrate paste 
to treat impotence and reported “satisfactory 
results.” Negelev (1990) reported that Nitroderm 
patches improved erection in both psychogenic 
and organically impotent patients. The patches 
were applied to the penile shaft for 24 hours 
and removed before intercourse. Results were 
best in psychogenic patients and those patients 
with sufficient sexual desire and at least border- 
line penile blood flow. Improved erection sel- 
dom occurred in diabetic patients. Successful 
treatment of impotence with nitroglycerin patches 
placed on the penis prior to intercourse has been 
Teported in four of 10 patients (Meyhoff, Ros- 
enkilde, & Bodker, 1992) and 21 of 26 patients 
(Claes & Baert, 1989). 

Cavallini (1991) reported that a 2% minoxidil 
gel tubbed on the glans penis of impotent men 
during single laboratory trials produced signifi- 
cantly Sreater increases in penile circumference 
and rigidity than nitroglycerin ointment applied 
to the penile shaft. Both minoxidil and nitro- 
slycerin Produced better erections than a pla- 
cebo ointment. However, the increase in penile 


rigidity averaged only 40% with minoxidi] and 
28% with nitroglycerin versus 13.6% with pla. 
cebo. The failure to produce full erection by 
either topical minoxidil or nitroglycerin indi. 
cated that treatment with these topical Substances 
is unlikely to produce usable erections in the 
majority of impotent patients. Informal discys. 
sions with other urologists who have trieq to 
treat impotence with 2% minoxidil hair growth 
spray (Rogaine) have indicated that consider. 
able tumescence frequently occurs, but suffi. 
cient rigidity for intercourse is far less likely, 
(Hair growth on the penis from Rogaine applica- 
tion is not a concern, because there are no hair 
follicles present for Rogaine to stimulate.) 

Chancellor, Rivas, Panzer, Freedman, and 
Staas (1994) found some tumescence but no 
significant rigidity during treatment of 18 spi- 
nal-cord injured patients with a 2% minoxidil 
spray applied to the glans penis. In the same 
patients rigidity increased by 77% with papaver- 
ine injections. Similarly, Radomski, Herschorn, 
and Rangaswamy (1994) noted no significant 
erectile effect with topically applied 2% minoxi- 
dil in 20 patients. 

Nitric oxide is a natural endothelium-derived- 
relaxant-factor (EDRF) involved in smooth mus- 
cle relaxation and subsequent production of erec- 
tion (Andersson, Pascual, Persson, Forman, & 
Tottrup, 1992; Heaton, 1989; Rajfer, Aronson, 
Bush, Dorsey, and Ignarro, 1992). The conclu- 
sion that most impotence is caused by nitric 
oxide deficiency has been prematurely suggested 
in response to an article by Rajfer et al. (1992), 
which showed relaxation of strips of corpus 
cavernosum tissue taken from impotent men by 
nitric oxide. This study only suggested that nitric 
Oxide is a possible penile vasodilatory substance 
released during erection. Direct proof that nitric 
oxide is the agent primarily responsible for erec- 
Hon, or that there is any difference in penile 
Mitric oxide levels between potent and impotent 
men, does not yet exist. 

Despite the illicit misuse of inhaled nitrous 
oxide (laughing gas) for sexual arousal, there is 
nO evidence that this 8as facilitates erection. In 
a laboratory visual erotic stimuli test, Gillman 
(1988) found decreased erection in five of seven 
male volunteer Subjects. (The use of nitrous ox- 


Vasodilators 


ide, ether, and other inhalants for sexual arous- 
al is a dangerous sexual practice and is best 


avoided.) 


CONCLUSIOI 


Vasodilators have added a fascinating new di- 
mension to sexual pharmacology. We have known 
of their effects in medicine through the vari- 
ous antihypertensives, most of which cause pe- 
ripheral vasoconstriction and associated sexual 
problems. With the exception of calcium chan- 
nel blockers that seem to promote peripheral 
vasodilation, vasodilators per se had not been 
of any great value in the Management of sexual 
dysfunction. It is of interest to note that phenox- 
ybenzamine (Dibenzyline) has been used clini- 
cally from time to time by urologists in an 
effort to treat premature ejaculation with oral 
medication. It was never particularly effective, 
but in its role as a urinary tract antispasmodic, 
it reliably interfered with orgasm—to the dis- 
tress of patients requiring the medication for 
other reasons. After a fortuitous and indeed 
accidental discovery, the adv antages of injecting 
vasodilators directly into the penis became ap- 
Parent. 

There are several aspects of the penile injec- 
tion that are not widely known. Although it 
sounds painful and forbidding to inject the pe- 
nis, these injections occur with an exceedingly 
small needle near the base of the penis bilater- 
ally. The shaft of the penis has very poor two- 
point discrimination and most men comment 
that they do not feel the insertion of the needle 
or the injection as long as it is infused slowly. 
The early vasodilators used for penile injection 
Presented a difficulty with dose titration, result- 
ing in serious conditions of priapism (with erec- 
tions lasting 36 to 48 hours). With continued 
Clinical use, the erections achievable with penile 
injections are now fairly predictable and can be 
Monitored within a one-half hour to three-hour 
time-frame fairly easily. Because this approach 
to producing erections is relatively inexpensive 
(particularly compared to penile implant sur- 
Sery), fairly convenient (now that patients are 
allowed to self-administer injections at home), 


and reproducible upon demand, urologists and 
their patients have been quick to use this tech- 
nique for a broad range of problems. : 

One of the most important developments is 
the use of PIE as a diagnostic technique and 
as an adjunct to other diagnostic techniques 
requiring an erect penis. In conjunction with 
nocturnal penile tumescence monitoring, penile 
doppler studies, and laboratory evaluations of 
blood chemistry and hormones, injecting the 
penis with a vasodilator to determine the integ- 
rity of the circulatory mechanism within the pe- 
nis has been of enormous value. We have also 
been able to better distinguish between neuro- 
logical and vascular disorders affecting erection; 
a particular advantage exists with Peyronie’s pa- 
tients who formerly were limited to describing 
the shape and angulation of their erect penis 
or to taking Polaroid photographs for their 
physician in order to illustrate the nature and 
degree of defect. Today, during the diagnostic 
vasodilator injections, the physician can pro- 
duce an erection to see for him- or herself the 
exact location of Peyronie’s plaque, and whether 
the angulation is indeed secondary to Peyronie’s 
or due to some other etiology causing penile 
curvature. 

Penile injections are made easier by use of 
automated self-injection pens, which drive the 
injection needles in a specific length by pressing 
a button; or by needle-free injection guns, such 
as the adjustable Biojector 2000, which propels 
the solution inside the cavernosum by a “jet” 
Spray powered by a CO,, needle-free cartridge 
(Lemaire et al., 1990; Montorsi et al., 1993), 

In spite of the benefits they have to offer, 
penile injections have been misused, Overused, 
and misdirected, which is perhaps typical of new 
medications and discoveries. When antibiotics 
first became available, they were applied to just 
about everything until time and experience illus- 
trated the advantages and disadvantages of their 
use. The potential Consequences of penile injec- 
tions are not benign. Men who Pursue the use 
of penile injections as a solution to impotency 
are planning to use them repeatedly over the 
course of a lifetime. It is common sense to 
recognize that, if you Tepeatedly inject a local- 
ized area of your body, the tissue will eventually 
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object. Diabetics carefully rotate their ates 
to minimize this effect. Those using penile in) 
tion do not have that degree of luxury. Scar 
tissue and fibrosis are inevitable to some degree 
and may disturb the integrity of the nerves, 
vessels, and tissue necessary for erection to ma- 
terialize. A little known but most significant con- 
sideration is the incidence of cerebrovascular 
accident identified as a complication in a very 
small percentage of these patients. 

For these and other reasons discussed in this 
chapter, it is taking considerable liberty to use 
these injections for psychological impotence or 
to promote enduring erections in an individual 
suffering from premature ejaculation. These 
two disorders can ordinarily be more effectively 
(although not as quickly) treated with appro- 
priate sex therapy and relationship counseling. 
While less efficient, this approach is also consid- 
erably less toxic physiologically. I suspect that 
long-term studies will show that injections over 
the course of years inevitably sentence the pa- 
tient to receiving an implant of one form or 
another at some point in the future. When alter- 
native treatments are available that lack these 
long-term consequences, it is highly advisable 
to take advantage of them, Fortunately, atime 


Legitimate use of Penile injection erection 
therapy should be differentiated from the widely 
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ered at its base to the undersurface Of the Dubj 
bone. The operation releases the tethereq ae 
of the penis from the pubic bone so that it han : 
at greater length “outside” the body (usually the 
length gain is one inch or less). Possible compli. 
cations include loss of upward angle of the erect 
penis (leaving it pointing outward, downward 
or sideways), penile pivoting, loss of Stability 
in the erect state, external scars of the Pubic skin 
incision, and hair on the newly exposed Penis 
(Whitehead, 1994). The thickness or diameter 
of the penis is increased by injection of fat 
drawn from fat cells of the lower abdominal 
area of the patient (autobogous liposuction fat 
injection). Often the fat transferred to the penis 
is reabsorbed, so that additional fat injections 
are necessary within six months to a year and 
periodically thereafter. Reabsorption may be un- 
even, leaving an uneven penile contour and a 
bumpy surface. Additional complications that 
can occur are fibrosis, nodules, fat embolism, 
oil cyst formation, ecchymosis (bruising), edema 
(swelling), and infection (Whitehead, 1994), Pe- 
nile erectile volume and function are not im- 
Proved, because fat is not erectile tissue, but erec- 
tion and penile sensation may be decreased due 
to the surgical changes. The cost ranges from 
about $4,000 to $6,000 (Gless & Overholser, 
1994), 

For men concerned with penis size, the mean 
erect penis length of 150 “potent” Caucasian 
males given Papaverine-prostaglandin E1 penile 
injections was 14.5 cm (5.7 inches) with 76% 
ranging between 12 and 16 cm (4.7 to 6.3 
inches), and the mean circumference was 11.05 
to 11.92 cm (4.3 to 4.7 inches) with a range 
from 9 to 15 cm (3.5 to 5.9 inches) (Da Ros, 
Teléken, Sogari et al., 1994), 


Abbasi, R., & Hodgen, G.D. (1986). Predicting the 
disposition to osteoporosis: Gonadotropin-releasing 
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seizure thresholds, 397 
serotonin, 55-56 
stimulants/anorecti - 
eae ics, 319-320, 323, 327-28 
“genital tone,” 318-19 
gepirone, 254, 256 
8eriatric concerns, see elderly 
glaucoma, 229, 230, 231 
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growth hormone (GH), mechanism of action, 44 
guanethidine, 209 
alternatives to, 224 
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ey on cimetidine, 342, 344, 345, 346, 347-48, 363 


Haight-Ashbury Free Medical Clinic, 190 
halitosis, 9, 275 
hallucinogens, 192-93 f 
haloperidol, see antipsychotics 
Hamilton Depression Scale, 403 
Harrison Narcotic Act, 181 
heart (disease), affected by: 
ACE inhibitors, 240 
alcohol, moderate, 167-68 
caffeine, 179-180 
calcium channel blockers, 249 
cardiac drugs, 363-64 
DHEA, 145 
diuretics, 206 
estrogen replacement therapy, 76-77 
prazosin, 231 
propranolol, 226 
Helicobacter pylori (H. pylori) bacteria, 353-54 
hemodialysis, 382, 383 
heroin addiction, 185, 420 (see also opioids) 
hirsutism, 139, 142, 214, 346, 359 
histamine, mechanism of action, 44 
histamine-2 receptor antagonists (antiulcer), 341-354 
alcohol metabolism inhibition of, 351-52 
alternatives to, 354 
cimetidine, see separate entry 
overview of, 341-43 
hormones, 39 
enzymes affecting, 141-42 
female, 64-65, 83, 86, 95, 96-102 (see also estrogen) 
levels of activity, 133 
marijuana and, 191 
male, see androgens; testosterone 
sex, 63 
see also mechanisms of action 
hostility: 
antipsychotics and, 312 
benzodiazepines and, 267-69 
see also aggression; violence 
hydrochlorothiazide, 213 
hyperinsulinemic disorders, 136-37 (see also diabetes) 
hyperprolactemia, 104, 312, 313, 342, 348, 349, 354, 424, 43 
bromocriptine, effect on, 380-84 
see also prolactin 
hypersexuality, xix, 5-6, 10, 40, 285, 299, 302, 304, 313) 
357, 371, 378, 381, 399, 407, 408 
PCPA, associated with, 409, 410-11, 412, 414 
see also sex drive 
hypertension, DHEA and, 143 
see also antihypertensives; heart 
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fidazole activity (imidazopyridines), 236, 269, 346, 351 
mune system, DHEA and, 146-47 
Mpotence, affected by: 
alcohol, 160 
antihypertensives, 197, 198, 199, 201, 204, 243 (see also 
separate entry) 
antipsychotics, 312 
bupropion, 408 
cimetidine, 342-44, 346 
clomipramine and, 286 
cocaine, 193 
defining, 4 
drugs, 18, 59 
LHRH, 426 
nicotine, 171, 172-73 
oxytocin, 417 
PPA, 336 
propranolol, 226-28 
questions concerning, 28 
testosterone, 120-23 
yohimbine, 427, 432-37, 440 
see also erection; penile injection; sexual benefits; sexual 
side effects; vasodilators 
incest, see sexual abuse 
incontinence, see urogenital 
indapamide, 213-14 
indoramin, 234 
infertility, 9 
alcohol and, 166 
Marijuana and, 191-92 
Nicotine and, 171, 178 
see also reproduction 
injection, testosterone, 126 (see also penile injection) 
'nsomnia, 253, 264, 266, 267, 269, 272, 398, 402, 409 
__ (See also sedatives/hypnotics) 
Msulin, DHEA and, 142-43 (see also diabetes) 
Msurance companies, 24 
interpersonal techniques, 23-33 (see also interview) 
Interview techniques: 
Physicians, 25-31 (27-30) 
t therapists, 31-33 
Verse placebo effect,” 23-24 
Socarboxazid, see MAOIs 
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latency, 16 
I-deprenyl (Eldepryl), 140, 141, 371-74, 375, 391 
L-dihydrophenylalanine, see L -dopa 
L-dopa (L-dihydrophenylalanine), 371, 372, 384-86, 
412 
learning, see cognitive; memory 
Leydig cells, 48, 115, 116, 117, 182, 381 
LHRH (luteinizing hormone releasing hormone), 424-26 
animal research of, 425-26 
antipsychotics, effect on, 312 
brain mechanisms of, 424 
in females, see menstrual cycle 
in males, 116-17, 160-61 
mechanism of action, 44 
nicotine and, 175 
pulsatile rhythms of, 425 
sexual effects in humans, 426 
libido, 72, 107, 110, 117, 118, , 134, 135, 202, 228, 
259, 283, 289, 294, 302, 416, 424, 426 
see also sex drive 
lichen sclerosis, 74, 110 
Likert scales, 406 
limbic system 
alcohol-induced changes in, 151-52, 165, 166-67 
bupropion-induced changes in, 389-393 
cognitive/emotional reactivity governed by, 265, 266, 
389, 391, 444 
DHEA and, 143, 144 
fight/flight response and, 51 
sexual function and, 48-51, 263, 386, 422-23, 444 
Listening to Prozac, 286 
lisuride (Lysenyl), 371, 378-380 
lithium, 261-62 
alternatives/combinations, 306, 400 
anticonvulsants and, 359 
antipsychotics and, 314 
overview of, 
sexual benef 
sexual side effects of, 259-260, 305 
Locke-Wallace Marital Adjustment Scale, 102, 103 
locus coeruleus (LC), 60 (see also brain) 
longevity (research on), 43 
ACE inhibitors, 244 
alcohol, 156, 166-67 
bupropion, 389, 394 
dopaminergic drugs, 372, 374, 384, 386, 387 
DHEA, 144-47 (146) 
sexual function and, 370 
vasopressin, 415, 421 
yohimbine, 427, 441 
LoPiccolo and Steger’s Sexual Interaction Inventory, 103 
lordosis, 41, 49, 53, 54, 61, 236, 255, 256, 260, 290, 326, 
328, 378, 412, 414, 415, 416, 419, 424, 424, 425 
love: 
chemistry of, 320, 374, 376 
“molecules of love and lust,” xx 
LSD (lysergic acid diethylamide), 192, 
lubrication disorders, 7, 73, 80, 277, 281 
see also sexual side effects 
luteinizing hormone releasing hormone, see LHRH 
LY 1635, see quinelorane 
Lysenyl, see lisuride 
lysergic acid diethylamide, see LSD 
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MAO (monoamine oxidase), mechar 


MAOIs (monoamine oxidase in 
alternatives to, 282-83 
deprenyl, 372 (see also I-deprenyl) | 
gender differences in response to, 282 
mechanism of action, 44 
PEA and, 374-75 
“reversible,” 283 
sexual benefits of, 282 
sexual dysfunction and, 279-282 
yohimbine, avoid with, 436 
marijuana, 189-192 
Masters and Johnson's (theory and therapy), 26 
masturbation: 
history, 26-27 
sex offender drugs in exhibitionist, 93 
testosterone and, 97, 103 
Mazanor, see mazindol 


(322) 
gender differences in response to, 323 
sexual benefits of, 323 
sexual dysfunction associated with, 321-23 
see also stimulants 
MDMA (“ecstasy”), 192, 325 
mechanisms of action (drug), xvi, 11, 39-48 


sexual response, affecting, 39, 40 
meditation, 143-44 
medroxyprogesterone, 91-92 
melatonin, mechanism of action, 44 
memory/learning, affected by: 

alcohol, 151, 153, 164-65, 167 

benzodiazepines, 253, 257 

lithium, 302 

vasopressin, 415, 421, 422, 423 

see also cognitive 
Menopausal Index, 107 
menopause: 

alcohol post-, 159, 168 

cimetidine in post-, 350 
DHEA and, 135 
dyspareunia and, 70, 73 
estradiol and, 67, 73 


in men, 125 (see also climacteric) 

nicotine and, 178 

physiological symptoms of, 69-71 

Premenopause, testosterone and, 103-5 

Psychological symptoms of, 65-69 (66) 

sexual symptoms of, 71-76 

testosterone supplementation d — 
menstrual cycle: ere 

alcohol, complications of, 158-59 

Cognitive changes during, 100-102 

LHRH, effect on, 97, 98, 99, 100, 102, 425 

sex drive and, 64-65, 97, 99, 100 j 
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menstrual disorders: eres 


alcohol and, 159 


antipsychotics, in response to, 311 
epilepsy and, 358 : 
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mazindol (Sanorex, Teronac, Mazanor), 318, 320-23 


estrogen replacement therapy, see separate entry 
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premenstrual syndrome, 90, 101, 153 
as side effect of drug, 8 
mesterolone, 125 
ethadone mainten: 
methaqualone (quaalude), 270-71 
methyldopa, 198, 202, 209 
alternatives to, 223 
sexual side effects of, 217-223 (219-221) 
methylphenidate (Ritalin), 330-34 (331) 
alternatives to, 334 
gender differences of, 332 
physiology of, 330-32 
sexual benefits of, 333-34 
sexual dysfunction associated with, 332 
see also stimulants 
methyltestosterone, 123-24 (see also testosterone) 


ance, sexual function and, 185-86 


methysergide, 413 
mifepristone (RU 486), 85, 89, 142 
minaprine (Cantor), 386-87 
minoxidil, 456 
moclobemide, 283, 386 (see also MAOIs) 
monoamine oxidase, see MAO 
monoamine oxidase inhibitors, see MAOIs 
mood (disorders), 10, 16 
ACE inhibitors and, 241, 244 
benzodiazepines, effect on, 265 
DHEA and 143 
hysterectomy and, 106, 108-9 
male menopause and, 125 
menopause and, 65, 67-69 
menstruation and, 100 
oral contraceptives and, 87-88 
premenstrual syndrome and, 90 
testosterone, in women, 102-3, 106, 108-9 
testosterone, in men, 122 
see also anxiety; bipolar; depression 
Multiple Adjective Affect Checklist (MAACL), 108 
Multiple Risk Factor Intervention Trial (MRFIT), 
211 
“mushrooms,” 192 
Mysoline, see primidone 


naloxone, 183, 186, 187, 420, 436 
naltrexone, 182-83, 186, 187, 437 
nasal: 

decongestants, 82, 334, 337, 355 

sprays, 417, 421, 
National Institute of Mental Health, 393, 399 
National Registry of Drug-Induced Ocular Side Effects, 

229, 231 

National Survey of Alcohol Drinking in Women, 156 
National Women’s Health Network, 383 
nefazodone (Serzone), 301 
neurochemical mind-body circuits, 38-61 

see also brain; mechanisms of action 
neuroleptics, see antipsychotics 
neurological side effects, 10-11 
neurosteroids, 38, 89, 131-33 (see also brain) 
Neurotransmitters, 39 

PCPA, effect on, 41 1-412, 413 

see also mechanisms of action 
nicotine: 

bupropion, effect on smoking, 176, 398 

DHEA inhibition by, 139. oe 

hormonal/other chemical changes, 174-77 
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reproduction, 
nitric oxide, 45, 444, 456 
Nitroderm patches, 456 
nitroglycerin ointment patches, 452, 456, 456 
nocturnal penile tumescence (NPT), affected by: 
alcohol, 161-62, 163 
cimetidine, 344, 350 
nicotine, 173-74 
opioids, 183 
sex offender drugs, 92 
sexual function, distinguishing aspects of, 12 
testosterone, 121 
topical vasodilators, 456 
trazodone, 300 
tricyclics, 27 
vasopressin, 423 
Nolvadex, see tamoxifen 
nomifensine, 394 
noncompliance: 
Antabuse (disulfiram), 169 
antipsychotics, 307, 316 
baseline sexual history to prevent, 24 
diuretics, 209 
lithium, 302 
Norplant, 88 
SSRIs for alcoholism, 169 
tricyclics, 277 
nondrug therapies, antihypertensive treatment, 203-4 
nonmedical professionals, xvi 
nonsteroidal anti-inflammatory pain relievers (NSAIDS), 353 
noradrenergic stimulants, 61 
norepinephrine, 40, 61, 395 
Norplant, 88-89, 138 
NSAIDS, see nonsteroidal anti-inflammatory pain re- 
vers 


us accumbens, 38, 391-93 (see also brain) 


obesity 
calcium channel blockers and, 249 
DHEA and, 136-37 
stimulants/anorectics, effect on, 319, 320, 326, 329, 334 
see also weight 
obsessive-compulsive disorders, 261, 271 
Clomipramine, effect on, 286, 288, 289 
clozapine, effect on, 316 
MAOIs to treat, 282 
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alcohol and, 153-54 

alpha, blockers and, 232, 233, 234 

anorgasmia, 4, 5, 193, 275, 278, 279, 281, 2 

294, 328 

antipsychotics, in response to, 311 

calcium channel blockers and, 246-47 

clomipramine and, 286, 288 289, 437 

direct sexual side effect, 7-8 

MAOIs and, 281 

opioids and, 182, 185 

oxytocin, effect on, 417-420 

premature, see separate entry 

propranolol and, 228 

questions to ascertain, 28, 29 

SSRIs, effect on, 286, 293-95 

stimulants, effect on, 318-19 

tricyclics and, 275-77, 278 

yohimbine, effect on, 437 

see also sexual function; sexual side effects 
osteoporosis: 

calcitonin and, 78-79 

collagen and, 70 

corticosteroids causing, 357 

DHEA supplementation and, 137-38 

estrogen replacement therapy and, 

nicotine and, 174 
over-the-counter (OTC) drugs, 334, 337, 341, 
oxytocin, 416-421 (417) 

animal research on, 418-420 

birth, bonding, attachment, touch, faciltated by, 45, 

415, 416-17, 419, 420, 421 

“burst-and-spurt” nature of, 52 

dopamine and, 57, 416, 418-19 

females, effect on, 416-17, 451 

males, effect on, 417-18 

mechanism of action, 45 

satiation mechanism of, 420 

sexual behavior and, 118 
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stretching-yawning/penile-erection syndrome, 
415, 418-19 

survival value of, 421 

yohimbine, stimulation of, 430 


-450 enzyme inhibitors 
cimetidine and, 346, 347, 350, 351 
DHEA inhibition by, 138-39 
paclitaxel (Taxol), 363 
pain 
anticonvulsants for, 359 
benzodiazepines diminish, 257 
“brake,” 181 
as direct sexual side effect, 8 
questions to ascertain, 26, 27 
testicular, 321 
tricyclics and, 276 
(see also dyspareunia) 
panic disorder, 176, 260, 261, 435, 436 
papaverine, 444, 445, 447, 448-49, 450, 452, 456, 458 
paradoxical effects, 5 ay 
alcohol in men, 163 
antipsychotics, 313 
benzodiazepines, 2 
cortisol, 42 
dopaminergic drugs, 369, 371, 373, 378 
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paradoxical effects (continued) 
fluoxetine, 296-97 
LHRH, 415-16 
lithium, 305-6 
methaqualone, 271 
norepinephrine, 40 
serotonin, 56, 285, 413 
trazodone, 285 
tricyclics, 277-78 
paranoia, benzodiazepines, ee of, 268 
araphilias, 9, 91-93, 254, 413 
PEenoiatn (Parkinson’s disease), 246, 372, 374, 376, 
378, 379, 380, 384, 385 
Parlodel, see bromocriptine 
paroxetine, 297-98 (see also SSRIs) 
Pasuma, 432 
patients, long-term, 30-31 
p-chlorophenylalanine, see PCPA 
PCP (phencyclidine), 192, 399 
PCPA (p-chlorophenylalanine), 379, 384, 409-414 
females, effect on, 412-13 
human studies of, 413-14 
hypersexuality associated with, 410-11 
neurotransmitters and, 411-412, 413 
pedophilia, 286, 313 
PEA (phenylethylamine), 374-76 
“pelvic steal” syndrome, 447, 448 
penile fibromatosis, see Peyronie’s disease 
penile injections, 37, 46, 58, 441, 443, 444, 457 
see also erection; impotence; pharmacological injection 
pentoxifylline (Trental), 364-65 
peptides, 415-426 
ACTH, 429-430 
calcitonin-gene-related-peptide (CGRP), 42 
LHRH, see separate entry 
oxytocin, see separate entry 
prostaglandins (PGE1), see separate entry 
vasoactive intestinal peptide (VIP), 47 (see also separate 
entry) 
vasoconstrictive peptides, 47-48 
vasopressin, see separate entry 
see also brain; mechanisms of action 
Peyronie’s disease, 8, 16, 26, 360, 447, 448, 457 
phalloplasty, enhancement, 458 
pharmacological factors, 16-19 
pharmacological injection erection (PIE), 429, 443, 445- 
52, 453-55 
contraindications, 447, 458 
diagnostic applications of, 448, 457 
side effects of, 446-48 
vasoactive intestinal peptide (VIP), 450-52 
q phencyclidine, see PCP 
phenelzine, see MAOIs 
phenobarbital, 360 (see also barbiturates) 
phenoxybenzamine, 444, 445, 447, 452, 457 
phentolamine, 445, 446, 447, 448, 450 
phenylpropanolamine, see PPA 
phenylethylamine, see PEA 
phenytoin (Dilantin), 359-360 
pheromones, 133, 391, 419, 423, 426 
Phobias; 
benzodiazepines to treat 
MAOIs to treat, 282” ae 
bhysician- therapist Partnership, 31-32 
» mechanisms of, 391-93, 399 (see also dopamine) 
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postmenopausal estrogen be 
postpartum lactation, 383, 4 be 
potassium deficits, diuretics and, 2 j 
Potensan (Forte), 431 
PPA (phenylpropanolamine), 
alternatives to, 337 
history/overview of, 334-35 
sexual benefits associated with, 337 
sexual dysfunction associated with, 335-37 
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prazosin, 231-32 
“prehormone pair,” 133 
pregnancy 
alcohol, effect on, 166 
caffeine, effect on, 180 
DHEA and, 135 
marijuana, effect on, 191-92 
nicotine, effect on, 178 
premature ejaculation, 286, 290, 291, 292, 296, 297, 313, 
336, 449, 457 
see also orgasm/ejaculation disorders 
premenstrual syndrome, 90, 101, 153 
priapism, 8, 232, 282, 299, 300, 301, 310, 316, 446, 447, 
449, 450, 457 
primidone (Mysoline), 360 
proceptive sexual behavior, 53, 61, 290, 379, 412, 413, 
425 
Profile of Mood States (POMS), 243 
progesterone, 83-93 
cancer risk and, 80, 81 
in chemical castration, 91-92 
for contraception, 86-90 (see also separate entry) 
DHEA inhibition by, 139 
estrogen in combination, 85, 91 
mechanism of action, 45-46 
menopause and, 65 
menstruation and, 64 
postmenopausal supplements, 90-91 
for premenstrual syndrome, 90 
in prostate cancer, 92-93 
sex drive and, 84, 95 
side effects of, 83, 84, 87 
synthetic versus natural, 83-86 (85) 
see also progestogen 
progestogen: 
cancer risk and, 80 
DHEA inhibition by, 138 
See also progesterone 
prolactin, 116, 144, 286, 319, 325 
bromocriptine, effect on, 380-84 
cimetidine-induced increases in, 348-49 
mechanism of action, 46 
see also hyperprolactemia 
Propranolol, 18, 225-29 
alternatives to, 229 
gender differences in response to, 228 
sexual benefits of, 228-29 
Sexual side effects o: 2 2 
dea eiee f, 199, 201, 215-16, 222, 226-28 
Prostaglandin(s): 
EI (PGE1), 444, 445, 4 g 
mechanism of action, on aoe bane 
Prozac, see fluoxetine 
Psychological factors, 19-21, 33 
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Biethylpropion-induced, 329-330 
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function, significance to patients, 307, 312 
steroid-like, 357 
‘see also antipsychotics 
psychosomatic conditions, 19 
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importance of, xix, 31 
see also sex therapy 
Public Citizen Health Research Group, 383 
pulmonary, see asthma 
pulsatile rhythms: 
of LHRH, 415, 424, 425 
of oxytocin, 416 


quaalude, see methaqualone 
quality of life (affected by), 3, 13 
ACE inhibitors, 239, 240, 241, 244 
atenolol vs. ACE inhibitors, 230 
calcium channel blockers, 244, 246, 248-49 
clonidine, 236 
DHEA, 144 
diuretics, 213 
epidemiological use of term, 199 
menopause, 67 
studies, 199, 200, 202-3, 206, 213, 230, 236, 240, 241, 246 
quinelorane (LY 1635), 376-78 


Tage syndromes, 359 (see also aggression; hostility; vio- 
lence) 

Rancho Bernardo, see California Rancho 
Tape, 163-64 
refractory state, 52, 54, 55, 416, 418, 425 (see also pulsatile) 
Telationship, effect on female, 158 
REM sleep, 42, 50, 73, 269, 270, 277, 388, 391, 411, 423 
Teproduction: 

Marijuana, effect on, 191-92 

Nicotine, effect on, 177-78 

Oxytocin, effect on, 415, 416-17 

See also infertility 
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alternatives to, 217 
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secondary sexual characteristics: 
cimetidine and, 346-47 
testosterone and, 47, 105, 115 
sedatives/hypnotics, 263-272 
alternatives to, 269-270 
history/overview of, 263-65 
see also benzodiazepines; methaqualone 
seizure(s) (disorders) 
anticonvulsant medications, 357-360 
atypical antipsychotics and, 316 
bupropion, risk of, 389, 395, 396-97, 400, 408 
cholinergic activity and, 42 
DHEA and, 132 
lithium and, 302 
zinc and, 48 
selective serotonin uptake inhibitors, see SSRIs 
selegiline, see |-deprenyl 
selenium, 363 
serotonin (serotonergic action): 
antagonists, 409-414 (see also PCPA) 
beta-blockers and, 226 
deficits, and eating disorders, 319-320, 325, 326, 329 
dopamine-serotonin sexual axis, 46, 285, 371, 384, 430 
gender-related responses to, 55-56 
mechanism of action, 46 
syndrome, 305 
yohimbine, effect on, 430-31 
see also SSRIs 
sertraline, 297 (see also SSRIs) 
Serzone, see nefazodone 
sex drive/desire (disorders) (affected by), xix, 5, 6, 29-30, 95 
alpha, agonists (clonidine), 238 
antipsychotics, 311 
bupropion, 389-394, 400-407 
calcium channel blockers, 247, 249 
cimetidine, 346 
cocaine, 193, 397 
DHEA, 134-35 
dopamine, 370 
estrogen, 72 
LHRH, 424-25 
menopause, 72, 105-9 
menstrual cycle, 64-65, 97, 99, 100 
nicotine, 171 
oral contraceptives, 88-88 
premenopausal women and, 103-5 
progesterone, 84, 95 
propranolol, 228 
questions to ascertain, 30 
SSRIs, 286 
stimulants/anorectics, 321-23 
testosterone, 96, 102-3, 105, 115, 128 
trazodone, 299 
tricyclics, 275-77 
weight, see separate listing 
yohimbine, 427, 429, 438-39, 440 
see also libido; sexual function; sexual side effects 
sex offender(s): 
drugs treating, 18, 31, 91-93, 223, 286, 408 
PCPA and 414 
sex therapy, 18, 24, 31, 33, 60, 103, 123 
405, 407, 445, 452 
sexual abuse/molestation: 
alcohol and, 163-65 
benzodiazepines and, 266-67 
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sexual benefits associated with 
ACE inhibitors, 243-44 
alpha, blockers, 232, 233-34 
antipsychotics, ale ; 
benzodiazepines, 26 2 
bupropion, 334, 389, 391, 395-96 
buspirone, 254, 256 
eine channel blockers, 248 
clomipramine, 290-92 beat seg 
aepantisrate drugs, 369-370, 373, 376, 377-78, 385-86, 
387 
fenfluramine, 328 
fluoxetine, 296 
guanethidine, 224 
lithium, 303-5 
MAOIs, 282 
mazindol, 323 
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Authoritative and comprehensive, Sexual 
Pharmacology will enable medical students, 
physicians, and others to make more appro- 
priate diagnoses regarding medically and 
chemically induced dysfunction and to make 
better decisions regarding the medication they 
prescribe or recommend. Ultimately, it will 
save lives, by increasing compliance in tak- 
ing necessary medications, and enhance the 
sexual functioning and pleasure of millions 
of individuals. 
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“The interaction between drugs and sex is a topic of ever increasing clinical impor- 
tance, which unfortunately has fallen between the cracks of psychologically oriented 
sex therapy and medical sexology. Therefore, most physicians, even the best in their 
fields, have no idea what the medicines they are prescribing are doing to their pa- 
tients’ sex lives, and few non-medical sex therapists are truly knowledgeable about 
the sexual benefits of hormones or libido-enhancing drugs. 

“Drs, Crenshaw and Goldberg have made an immensely important contribution by 
picking up the slack in this neglected area with their clear, comprehensive, and up-to- 
date volume on sexual pharmacology. This book belongs in the library of every pro- 
fessional who deals with patients who have sexual complaints and every physician 
who disperses medications.” 


Formerly Director, Human Sexuality Program 
Payne Whitney Psychiatric Clinic 
The New York Hospital-Cornell Medical Center 


“Simply the best, most complete reference on this taboo topic that has ever been w rit- 
ten. Theresa Crenshaw and James Goldberg have done physicians and patients an 
immense favor by researching the effects of drugs on sexual functioning in such in- 
credible detail. This book provides practical information on treatment strategies and 
will enhance people’s lives in profound ways.” ; 


author of the People’s Pharmacy book series 
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